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"DICTATION RECORDING AND TRANSCRIBING
METHOD AND APPARATUS"

This invention relates in general to recording

systems, and in particular to a system for recording
5 and transcribing dictation in which said dictation is
recorded on discrete recording media such as tape
cassettes.
Recent years have witnessed a significant
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2
growth in the popularity,of dictation systems
utilizing discrete recording,media'such as tape
cassettes. 'Thefuse ofﬂdiscrete media allows
individual units of dictation ‘to be recorded on
separate medla for 1ndlv16ua1 access, for'example,

when a partlcular unit of dlctatlon requires priority

transcription. The advantage of " 1ndlvldua1 ‘access is

particulafly;clear in comparison with prior art
central dictation systems utilizing an endless loop
of recotding tape; “In such systems, units of
dict;tion are recorded sequentially and can be
transcribed out of order only if the transcribing
person passes'ovei the ihteréening'matefial to reach
priority units of dictatiOnrahd later rewinds the
tape to transcribe the previously bypassed units of
dictation. . This procedure may be considerably
time—conSuminérand requires a special apparatus to
prevent therprassed units of dictation from being
inadvertently,erased by subsequent dictation before
the bypassed units of dictati6n=arefrewound'for
transcription. e T
 The use of tape cassettes has a further
advantage in that standatd sizes such as the "C" size
standard'cassette or the "MC" mlcrocassette, permit
compatibility of the dlctatlon system with other
recording equ1pment such as portable dlctatlon
equipment and cassette tape recorders.:rr
A 51gn1f1cant problem w1th cassettes and
other dlscrete medla, however, 1s that the amount of
dictation that can be recorded on a ‘single cassette
is limited. Thus, cassettes must be changed during
dictation and a group of cassettesrcarrylng a single
long unit of dictation can becoﬁetSeparated when
transferred to a trahscriber.. Furthermore, no prior
art dictation system has provided a capability for
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automatically giving access and reaccess to a number
of cassettes, so that dictation can be recorded
intermittently on each of several cassettes without
manual handling of cassettes.

Standard sized tape cassettes have been
utilized both in desk-top and central
dictation/transcription systems. In one common form
of desk-top system, both the dictating person and the
transcribing person have similar desk-top units, each
incluging a transducer head assembly for record{ng on
or listening to a single tape cassette. Such a
system requires a maximum of operator handling of
individual tape cassettes. The cassettes must be
carried from the dictating location to the
transcribing location, and the dictating person must
manually switch cassettes if it is desired to place
an individual unit of dictation on a separate
cassette. As work progresses, therefore, such a
system generates a number of loose cassettes that
must be catalogued and kept track of so that they are
not lost and can be transcribed in the desired order.

The problem of handling individual
cassettes becomes particularly acute for persons
whose work requires intermittent attention to
different types of work. For example, a person might
need to dictate material related to several separate
types of work each day, and further need to switch
back and forth between types of work several times
during the day. If dictation related to each type of
work is to be recorded on an individual tape
cassette, prior art dictation systems‘would require
that the cassettes be manually switched in and out of
the dictation apparatus. The dictating person would
have to devote time and attention to organizing the
loose tape cassettes so that they would be readily
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available the next tlme nater1a1 was to be d1ctated
related to particular types of work.r Simllarly, a
person might have need of 1nterrupt1ng dictation to
dictate a priority unit of,dlctatlon or to record a
telephone call. Prior art dictation systems would
again require handling'andWOrganizingVOE individual
tape cassettes. E L o 'fr

d The prior art system shown in U.S. Patent

No. 4,113,994 utilizes a dual dlctatlon recording and

playback apparatus to reduce some of the manual

'dellvery of tape cassettes between the dlctatlng

person and the transcrlblng,person. A slngle unit
located at the transcriber's desk'contains two

,transport decks and assoc1ated record/llsten

transducers so that dictation may be recorded on one

cssette while another is belng transcribed. The

dictating personjhas only a compact microphone and
playback control.  However, such an apparatus
requires the dictatingrperSOn:to'communicate with the
transcribing person to manually prOvide a new tape
cassette”for dictation when suCh persons are

simultaneously using the apparatus for dictation and

‘transcription. Moreover, since a separate driving

means and transduCLng,meansrisirequired at each
cranspost deck, considefations of size and cost place
a limit upon the'numbet of cassettes which can be
made avallable w1thout manual handllng of cassettes.
Central cassette ‘dictating apparatus, such
as shown in U.S. Patent No. 4, 024,354, has provided
apparatus for mechanlcally moving. ‘several individual
tape cassettes into recordlng p051t10n in sequence.
This allows the dictating person to move to a new
tape cassette without handling,cassettes, but
restricts’reaccessrto cassettes containing previously
recorded matefial.' Thatris,rit is imposSible to



10

15

20

25

30

35

0026095

5
intermittently accumulate dictation on a single
cassette while also dictating on other cassettes.
Thus, in order to provide for priority dictation and

reaccess to partially completed dictation temporarily

.abandoned when the priority matter arose, it has been

necessary to link two complete central dictation
systems. Such a solution is not practical for a
small office which cannot reasonably afford two
central dictation systems, but which requires a
capability for priority dictation. ’

’ A further disadvantage of such prior art
central cassette dictating systems is that the
mechanical apparatus provided includes at least two
expensive cassette changing mechanisms which move
individual cassettes into and out of a recording
position. 1In addition to such mechanisms being
expensive, cassettes may occasionally become jammed
while being mechanically removed from a pre-dictation
storage location, carried and loaded onto a transport
deck for recording, and then unloaded and carried to
a post—dictation storage location.

Some prior art devices designed only for
playback of recorded music, such as those disclosed
in U.S. Patents No. 3,127,178 and 3,599,987, have
provided better means for gaining access and reaccess
to tape cassettes. Such improvements have not been
incorporated into dictation recording and
transcribing machines, there being in the art a
preoccupation, motivated by practicality, with
systems wherein each individual recording medium is
preferably fully transcribed by a transcriptionist
without intermittently transcribing information
recorded on several media.

Such playback systems for music further
fail to provide for storing parameters of dictation
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recorded on each medium and for displaying such
parameters whenrsuch medium is placed in position for
further recording or transcribing. Without such
information, a petson,desiringrto add recorded
material to the mediUm,,alter previously recorded
material, or transcribe recorded material,réannot
accurately determine how much of the medium has been
previously utilized. Neither'can such person
determined where particular units of'dictation begin
and end, nor where instructions regardingﬁdictated

material may be located.

The foregoing problems in prior art
dictating and transcribing systems are solvea by the
preseht invention which displays storedxinformation
comprising paraméters'of dictaticn'pfeviously
recorded on any of the recordingrmedia:ﬁhen each such
medium is pléced'in a record/listen position. The
storage and display féature o£ the invention is
independeht of the means by whi¢h recording media are
removed from and returned,to'the'récord/listen
position. The invention alsofaILOWS'é dictatiné or
transcribihgrperSOn immediate automatic selective
access to any one of a plurality of individual
recording media with the access beinglin any order
and beingrtépeated as oftén as it is desired to
record or transcribe material on each of the
individual recOrdingjmedia; Thé>inventibn provides
thisiimproﬁement with'céssettés§¢arried in a

cartridge that is manipulatéd to seléctively place

- any of the recording media in the record/listen

position. : ,
Generally described, the present invention
comprises, in a dictation/trénsctiptidn apparatus
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including a means for removably receiving a discrete
récording medium at a record/listen position for
recording or listening to dictation on the recording
medium such that the recording medium can be
selectively removed and returned to the record/listen
position, the improvement of a storage means for
storing a signal correspnding to the current status
of the dictation on the recording medium, the storage
means being operative to store the signal independent
of the presence of the medium in the record/listen
position, and display means responsive only to the
presence of the medium in the record/listen position
for displaying a visual representation of the signal.

More particularly described, the present
invention can comprise, in a dictation recording and
transcribing system, a cartridge means for releasably
retaining at. least a first recording medium at a
first location in the cartiridge means and a second
recording medium at a second location in the
cartridge means, a means for selectively moving the
cartridge from a first position wherein said first
location is in a predetermined orientation relative
to a record/listen transducer to a second position
wherein said second location is in the same
predetermined orientation relative to the
record/listen transducer and for selectively
returning the cartridge to the first position, a
storage means for storing parameters of dictation
recorded on the first recording medium when the
cartridge is moved away from the first position, and
a display means responsive to the cartridge being
returned to the first position for displaying the
parameters of dictation recorded on the first
recording medium.

The cartridge means can carry any desired




10

15

20

25

30

35

- - ' ,:j"_"0026095

-8
number of recording media}'such as tape cassettes,
and comprises a hous1ng 1nc1udlng a plurallty of
means for removably receiving therplurallty of
recording media at separate. predetermined locations
within the housing. The means for positioning the
cartridge includes a SIngle cartrldge changing
mechanism which transports the plurallty_ofrrecordlng

‘media simultaneously to place any one of the media at

a particular 10catioﬁ for reéotding or transcribing.
The housing of the cartridge means can be
of a yariety of shapes and can be manipulated in a

variety of ways within the SCQpe of the invention to

place different'reco:ding'meaia carried by the

cartridge in the record/listenrpbsition. It is
within the concept of the invention to provide
relative movement between the’cartriage and the

transducer by.moving only the cartridge, or only the

transducer assembly, or by prov1dlng one direction of
relative motion by movement of the cartrldge and
another direction of relative motlon by movement of

‘the transducer assembly.'

Preferably, the housing of the ‘cartridge is
rotatably driven about its center,and slidably
receives said recording media in positions radially
disposed about the center of the housing equidistant

" therefrom in a single plane. ,Shiiting between

recording media may therefore,be'accomplished by
raising the cartridge to lift a recording medium from
the record/listen positibn'relative to the
transducer, rotating the'Cartridge:until another

selected recording medium is positioned above the

record/listen,pOSitioﬁ,'and ﬁhen lowering the
cartridge to place the new recording media in the -

record/listen position with respect to the

transducer.
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Although the cartridge is removably mounted
in the apparatus to permit a cartridge to be utilized
in more than one apparatus, it is contemplated that
it may be fixedly positioned with respect to the
apparatus.

' In a simple form, the storage and diéplay
means include a mechanical means, mounted in the
cartridge and removably coupled to the tape drive
means which drives a tape within a cassette, for
moving a pointer along a scale at a rate related to
the rate of use of tape. The cartridge carries one
pointer for each tape cassette, and such pointer is
automatically coupled to the tape drive means
whenever the corresponding cassette is placed in the
record/listen position. -The pointer thus indicates
how much of the tape within the cassette has been
wound from én initial position, and stores such
information when the cassette is removed from the
record/listen position.

The invention also includes use of an

" electrical storage and display means in which a

designated portion of storage is used to store
signals corresponding to the current state of the
display for each cassette. Two embodiments using
electrical storage and display means are disclosed.
In one such embodiment, signals related to movement
of tape within a cassette in the record/listen
position are displayed and also stored in storage
media such as shift registers, there being one
storage medium for each cassette location in the
cartridge. When a cassette location is removed from
the record/listen position the state of the
associated storage medium remains constant until that
cassette location is returned to the record/listen

position. Then the associated storage medium is
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again conneeted to'displayrthe stored information and
to store addltlonal 1nformat10n related to the
position of the tape w1th1n the cassette.

In the second embodiment using an
elec;rical storage and display means, signals related
to movement of the tape within arcessette in the
record/listen position are visually displayed and
also stored in a display memory until the cassette is
removed from the record/listen pOSition. At this
time the stored information is stored in a partlcular
locafion in an addressable memory so that a single
display memory can be used for- each cassette location
in the cartridge. The informatxon stored in the

addressable memoryflocation'associated with the

- particular cassette location is returned to the

display memory and visually dlsplayed the next time
the cassette locatlon is returned to the recording
position. T o

The system of the invention thus provides
random, intermittent and;cohtrolled access and
reaccess to any of‘éeveralrrecording media using a
single, uncomplicated transport appafatus,
substantially oﬁercemes the problems of excessive
manual handling ofrrecording‘media whiéh accompanies
the use of prior art syStems, and stores and displays
parameters of dictation'to'provide the,eéerator with
information relating to,fhe current status of a
parameter of dictation (or,transcription) as
dictation or transcription is progressing, and as it
existed when the operator 1nterrupted work on a '
particular recordlng medium if the medlum is removed
from the record/listen posxtlon and later returned.
For exémple; a dictating person with a need for
separation of various typeé of work may dictate on a

‘separate'tape,cassette for each type of work and



10

15

20

25

30

35

0026095

11

shift back and forth between types of work easily by
operating the controls of the present system to move
the cartridge to place the appropriate cassette in
recording positon. Likewise, if a dictating person
needs to interrupt a unit of dictation to record a
phone call or to dictate a priority unit of
dictation, the person need only operate the cartridge
mechanism to gain access to a fresh cassette, and
thereafter to switch back to the cassette on which
the original unit of dictation was being recorded.
The storage and display feature of the invention
informs the person at what point along the original
cassette dictation was left off, and then continues
to display the position of the tape within the
cassette, whether the tape is advanced or rewound.

Furthermore, the system provides for
shifting between recording media without mechanically
handling the individual recording media, since the
media are temporarily fixed with respect to the
cartridge during operation, and only the cartridge as
a whole is shifted by the mechanical apparatus.
Manual delivery between the dictating person and the
transcribing person is also substantially reduced,
since only cartridges containing a plurality of
recording media need be delivered. Parameters of
dictation are appropriately stored and displayed to
facilitate dictation or transcription as well as
shifting between recording media.

Thus, it is an object of the present
invention to provide a dictating and transcribing
system wherein individual recording meéia are carried
by a cartridge and may be selectively positioned for
recording and listening by mechanical manipulation of
the cartridge rather than each individual recording
medium. '
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It 1s a further object of the present

invention to provide a dictating and transcribing
system utilizing discrete recordlng media such as
tape cassettes, and whlch minimizes manual handling
of the recording media and e11m1nates separate
mechanical handling of each 1ndlv1dua1 medium,
) It is a further object of the presesnt-
invention to provide a dietaEing and transcribing
system utilizing individual recording media and
wherein reaecess to previously recorded media may be
easiiy obtained without manual handling of the media
or separate mechanical handling of each individual
medium. ’ , 7 o -

It is a further object of the 1nvent10n to
provide a dictating and transcrlblng system ‘wherein
standardrtape cassettes are removably retained in a
cartridge which'simultaneouSly'moves said cassettes
to place one of said cassettes ih a recording and/or
transcribing position wherein a rOtatabie'projection
is inserted into an'opening in,said cassette.

It is a further,dbjéctﬁof the inﬁention to
provide a dictating ahd'transc:ibing system wherein
parameters of dictatioh for each of several recording
media are dlsplayed for each cassette when it is in
an operative p051t10n, stored when each cassette is
removed from the operatlve p051t10n, and again
displayed when’each cassette is returnedrto.the
operative p051t10n. '

It is a further object of the Present
invention to provide a cartridge remoqably{carry1ng a

plurality of recording media and adapted for movement

'relative to a transducer assembly in order to

alternately place any of said recording media in a
recording or playback position relative to the
transducer assembly. - '
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Other objects and advantages of the present
invention will become more apparent from the
following description of a disclosed embodiment of
the invention, when taken in conjunction with the
drawing and the appended claims.

Fig. 1 is a pictorial view of a cassette
changér apparatus of an embodiment of the present
inveption. '

Fig. 2 is a top plan view of a caftridge
for use in conjunction with the apparatus shown in
Fig. 1, carrying four tape cassettes.

Fig. 3 is a left side view of the cassette
changer apparatus shown in Fig. 1.

Fig. 4 is a right side view of the cassette
changer apparatus shown in Fig. 1, showing a cassette
cartridge of the type shown in Fig. 2 mounted on the
apparatus in a raised position.

Fig. 5 is an end cross-sectional view of
the cassette changer apparatus taken along line 5--5
of Fig. 3. '

Fig. 6 is a top view of the cassette
changer apparatus shown in Fig. 1.

' Fig. 7 is a vertical cross sectional view
of the cassette changer apparatus shown in Fig. 1,
taken along line 7--7 of Fig. 6. _

Fig. 8 is a pictorial view of the cam of
the cassette changer apparatus.

Fig. 9 is a top view of the~cartridge shown
in Fig. 2, with the top plate of the cartridge
removed.

Fig. 10 is a side cross-sectional view of
the cartridge of Fig. 9 taken along line 10--10 of
Fig. 9.
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VFig. 11 is a sige cross-sect10na1 view of
the cartridge taken along line 11--11 of Flg. 9 and
showing the cartrldge in a recordlng position with
respect to the tape transport deck. i
Fig. 12 is a plctorlal view of a prOt link
used to start and terminate rotational motlon of the

'cartrldge by the cassette changer apparatus shown in

Fig. 1 7 ; :
Fig. 13 is a circuit diagram for a circuit

for providing electrlcal storage and dlsplay of
‘parameters of dlctatlon in a second embodlment of the

present invention 1nclud1ngrsu¢h c1rcu1t and a
cassette changer apparatus such as shown in Figs.
1--12. B o

Fig. 14 is a circuit dlagram of a preferred
embodiment of the scaler of Fig. 13. '

Figs. 153 and 158 are circuit diagrams of
an alternative circuit for proﬁidihg'electrical
storage and display parameters of dlctatlon in a
third enbodlment of the present 1nvent10n.

Fig. 15C is a timing diagram of the two

_ phase clock of Fig. 15A.

"Fig. 16 is a circuit diagram of an
embodiment of a control circuit for controlling the
selective operation,of the cassetterchanger apparatus
to place a desired cassette in the record/listen

position.

Referring now in mOre;detail to the
drawing, in which like numerals refer to like
elements throughbut the several views, Fig. 1 shows
the cassette changer apparatus 10 whlch, ‘in
conjunctlon with either a mechanlcal or an electrlcal
storage and display means,rembodles the present
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invention. The changer apparatus 10 includes a
rectangular base 12, across the width of which at one
end thereof is mounted a pivot rod support member 14
carrying a pivot rod 15 elevated above the base 12.
A movable L-shaped frame 17 is pivotally attached at
one end thereof to the pivot rod 15 by a pair of
pivot bearings 18. Thus, the branch of the."L"
attached to the pivot rod 15 is disposed generally
vertically, and the other branch extends generally
horizontally over the base 12. Near the end of the
horizontal portion of the frame 17 furthest from the
pivot rod support 14, a generally vertical shaft 20
is fixed to the frame 17 by a shaft nut 21, as shown
in FPig. 7.

A cam 23, shown in Figs. 1, 3--5, 7 and 8,
is rotatably mounted on tﬁe vertical shaft 20. The
cam has the shape of a short cylinder with its upper
end enclosed, as shown in Fig. 8. The shaft 20
passes through a shaft-engaging opening 25 in the
enclosed upper end of the cam 23, and a cam surface
24 is defined by the edge of the cylinder at its open
end. The length of the cylinder varies so that for
one-half of its circumference, the cam surface 24
remains a fixed distance from the enclosed end of the
cam cylinder. Along the other half of the
circumference of the cam, the cam surface 24
approaches the enclosed upper end of the cam
cylinder. A cam follower 28 is mounted on the base
12 and extends through an opening 31 in the movable
frame 17 to engage the cam surface 24, as shown in
Fig. 7. As the cam rotates, the cam 23 and cam
follower 28 cooperate to lift the frame 17 from a
lowered position (shown in Figs. 3 and 7) to a raised
position (shown in Fig. 4).

The cam 23 also includes cam trip 27



10

15

20

25

30

35

0026095

‘ 16
projecting from the cylindrical surface of the cam.
A cam limit switch Szrmounted edjacent to the cam on
the frame 17, is engaged by the trip 27 when the cam
23 (and therefore the frame 17) is at rest in a fully
lowered p051t10n. The switch 852 is of a type that is

"closed when released ~ Bnother switoh S5 is also

included whlch is momentarily closed by trlp 27 once
during early rotatlon of the cam. The canm 23 also
includes a cam ‘belt groove 30 about the circumference
of the cam, the groove 30 rece1v1ngra cam belt 29 to
drive‘the cam 23‘in,a clockwise direction. A limit
switch S4 is mounted on the?base 12 under the frame.
17, and if necessary is embedded or recessed into the
base 12 so that the switch'S4'ie'closed when the
frame 17 is lowered;',The:throw of switch S4 is
spring loaded upwardly and desigoed such that switch
S4 does not open dntil the frame 171haé been lifted

- to itsfraisedrposition.' The phrposes,of switches S2
~and S4 will be disclosed in detail hereinafter.

Also mounhedeon'the vertical shaft 20
immediately above the cam 23, are a clutch 32, a
clutch-engaging member 34, and'a-catfridge support

'member 35. The clutch- engaging'member'34 and the

cartridge support member 35 are’ flxed to one another

~and are together ‘rotatably mounted on the shaft 20.°

A clutch b1a51ng spring 36 blases,the cam 23 against
the clutch-engagingVmember‘34; .Thus;'yhenrthe cam 23
is rotated about the shaft 20, the cartridge support
member 35 tends to rotate with the cam. The
cartridge support member 35 inolude§ a vertically
extending cartridge locator key 38 to properly
position a cartridge 70 placed on the cartridge
support member 35 by'eXtending:iﬁto'an opening in the
cartridge, and to carry the'cartridge with the
support member 35 as it rotates. The cartridge 70,
as shown in Figs. 2, 4 ‘and 9, includes a plurality of
cassette locations, each for retaining a tape
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cassette. The clutch-engaging member 34 of the
present embodiment includes four cartridge motion
stops 37 extending from the circumference of the
clutch~engaging member 34 spéced at equal intervals
90° apart around the cartridge motion stops 37. It

"will be understood that the number of clutch—engééing

members 34 will correspond to the number of tape
cassettes or other recording media carried by the
cartridge 70.

A cam drive pulley 40 is rotatably mounted
on thé frame 17 next to the cam 23. A small diameter
upper member 41 of the pulley 40:carries the cam belt
29. A larger diameter lower member 42 of the pulley
40 forms a gear which is driven by a drive gear (not
shown) at the base of a DC motor 45. The DC motor 45
may alternately drive the pulley 40 by means of a
belt similar to the belt 29. The DC motor 45 is
operated by a power supply (not shown).

A pivot 1link 53 is pivotally mounted
adjacent to the cam 23 on a vertical axle 54
extending upwardly from the frame 17. The unitary
pivot link 53 includes a brake member 53a formed at
the upper end of the pivot link 53 and a trigger
member 53b formed at the lower end of the pivot link
53, as shown in Fig. 12. A spring 55 biases the
pivot link 53 in a clockwise direction into a
position wherein the brake member 53a lies in the
path of the cartridge motion stops 37 and the trigger
member 53b lies in the path of the cam trip 27, as
best shown in Figs. 6 and 7. Thus, when the cam 23
rotates, the cam trip 27 engages the trigger member
53b, rotating the pivot link 53 against the bias of
the spring 55, and thereby removing the brake member
53a from the path of the cartridge motion stops 37.
This allows the slip clutch 32 to carry the
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clutch-engaging member 34 with the cam 23. Since the
cam trip 27 displaces the pivot link 53 only
momentarily, the brakerﬁémber S3a is urged back into
place near the ciréumference of the clutch-engaging
member 34 by the spring 55, so that when the next

stop 37 arrives at the position of the pivot link 53,

the motion of the clutch—engaging member 34 will
again be arrested. Clearly, the force of the spring
55 must be sufficientlyrgreat*to overcome the
tendency of the clutch 32 to move the clutch-engaging

e

member 34. .
‘ - In order to ease the descent of the frame
17 from a raised to a lowered position as the cam 23
rotates, a dash pot 57 hav1ng the foot 58 extending
therefrom and biased outwardly by a spring 59, is
mounted on a verticalVSupport bracket 50 at the side
of the frame 17. The bracket 50 is thus carried up
and down by the frame 17. As the frame 17 is lowered
by the cam, the foot 58 engages the base 12 and eases
the frame 17 into a lowered position.

. The cassette éhaﬂgerrapparatus 10 also
includes a means for selectively holding the frame 17
in its raised position regardless of the rotation of
the cam 23. As shown best in'Figs. 3 and 6; this
means is provided by an °"L" shaped pivoted]latchrl40
pivotally mounted at the. bend of the "L*" oh a
vertical pivot axle 141 which is fixed to the base 12
immediately adjacent to the side of the frame 17.
The latch'14q is mounted on the axle 141 at a height
such that the latch 140 can be pivoted under the
frame 17 when the frame 17 is in a_ fully raised
position, and cén carry therweight of the‘frame 17 to
maintain the frame 17 in a fully raised position.
The insertion of the latch 140 under the frame 17 is
accomplished by means of a solenoid 147 which is

BAD ORIGINAL @
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mounted on a support bracket 148 to the base 12 in a
location such that a piston rod 149 extending
horizontally from the solenoid 147 can be pivotally
connected at 142 to the arm of the "L" shaped latch
140 that extends away from the frame 17. When power
is applied to the solenoid 147 by a control circuit
to be described hereinafter, the piston rod 149
extends out of the solenoid 147, causing the other
arm of the "L" shaped latch 140 to be pivoted under
the frame 17. When the power to the solenoid 147 is
cut éff, a spring (not shown) within the solenoid 147
retracts the piston rod 149 to pivot the latch 140
out from beneath the frame 17. Operation of the
solenoid 147 and latch 140 allow the operator to
change from one cassette location directly to another
cassette locgtion not immediately adjacent to the
original location, in a manner to be described
hereinafter.

Mounted to the base 12 beyond the end of
the horizontal portion of the frame 17 is a tape
transport deck 62 supported on a plurality of
transport deck support legs 61. The tape transport
deck 62 carries a tape transport mechanism well-known
to those skilled in the art. The mechanism includes
rotatable projections for driving cassettes, namely,
a pair of spindles 63, enclosed in housings 63a, and
a capstan 65. The deck 62 also includes a tapered
locator key 64 for engaging a cartridge 70 and
guiding it into proper position with respect to the
transport mechanism, and a movable transducer head
assembly 66 which includes a pinch roller 67 for
engaging the capstan 65, and a record/listen head 68.
A means (not shown) is provided for slidably moving
the transducer head assembly 66 into and out of
engagement with a tape cassette placed in a record/
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listenrposition on the tape transport deck 62, in a
conventional manner known to those skilled in the
art, wherein the plnch roller 67 and head 68 enter
apertures in the wall of the cassette. 7

Also mounted on the tape transport deck 62,
near the edge of the deck 62 nearest therframe 17 is
a worm gear 94. ,Therworm gear 94 is rotatably
carried by an axle 95 which is journaledfinto a pair
of axle supports 92 mounted’at the opposite sides of
the deok 62, as shown in ?ig. 6. In order to
coordinate the rotation offthe,worm'gear 947withrthe
movenfent of the tape by the spindles,63;'the worm
gear 94 is driven directly from one of the spindles
63. A belt 98 engages the shaft of one of the
spindles 63 and drives a . dual pulley 97 mounted on
the deck 62. The belt 98 extends through an opening
100 in the splndle housing 63a. A twisted belt 102
drivingly connectsfthe dual pulley 977to the shaft 95
of the worm gear'94;'so'that'the rotational movement
of the spindle 63 about a vertical axis by its power
means {(not shown) is- translated 1nto rotational
motion of the worm gear 94 about ‘a horlzontal axis.
As will be seen from Flg. llt,the supports 92
position the worm gear 94 at a height above the deck
62 suchrthatrthé uppermost,pointrof'the worm gear 94
is higher than the lowermost surface 72a of the
cartridge 70'when ‘the cartridge is lowered into a
recordlng position. N -

In the present 1nventlon, individual
recording media are cartled,by a cartridge'70,'as
shown in Figs. 2 and 9. The cartridge 70 includes a
pair of retaining members in the form of upper and
lower patallel'plates 72 and 72a, each including a
pluralitydof cutouts 73, radially disposed about the
center of the cartridge 70. Disposed between the
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parallel plates 72 and 72a at either side of each
cutout 73 are a pair of flexible guides 74. The
guides 74 are spaced apart approximately the length
of a standard cassette. In the embodiment shown,
standard microcassettes 80 are utilized. The inner
ends of the guides 74 are attached to blocks 77 which
serve to attach the parallel plates 72 and 72a to one
another and to support the guides 74. The guides 74
each include a small projection 75 at the outer end
of thg guide 74 extending toward the cutouts 73. A
rear stop 76 is located inwardly of each cutout 73
approximately the width of a standard microcassette
80 from the projections 75 on the flexible guides 74.
Thus, a standard microcassette 80 may be slidably
inserted between the parallel plates 72 and 72a and
between a pair of the flexible guides 74 until the
cassette meets a rear stop 76. The flexible guides
74 are biased against the sides of the microcassette,
and therefore the projections 75 on the guides 74
removably retain the microcassette within the
cartridge 70 at a fixed cassette location.
Alternately, one of each pair 6f guides 74 may be
rigid and the other guide flexible, so that the
guides will still press against the sides of the
microcassette, but the microcassette will be more
accurately positioned within the cartridge than when
both guides are flexible. The cutouts 73 are
somewhat smaller in area than the cassettes, so that
the parallel plates 72 and 72a restrain the
cassettes, but the openings in the cassettes are
exposed for insertion of the rotatable spindles 63
and capstan 65 of the transport mechanism, and the
cassettes may still be grasped at the location of the
cutouts 73 for insertion and removal of the cassettes
into and out of the cartridge 70.
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The cartridge 70 also- includes a shaft
opening 78 at the centetrthereof so that the
cartridge 70 mayrbe placed over the]vertiéalrshaft 20
and come to rest:upon the cartridge support member
35, as shown in Fig. 4. Afkeyway'79ris prdvided to
receive the cartridge locetorrkey 38'bnfthe cartridge
support member 35. 'Furthefmore;”a°positive locator
keyway 81 is 100a£ed adjacent esch,cassette position.
in the cartridge 70. Each loéator keyway 81 receives
the locator key 64 mounted on the transport deck 62
when the cartridge 70 is lowered onto the tape
transport deck 62,w1thitherassoc1ated cassette
location positioned over the deck 62. The tapeted
nature of the locator key 64 guides the cartridge 70
into precise alignment with'the'transport'deck 62,
rather than relylng on the dead stop of the cartrldge'
motion stops 37 agalnst the plvot llnk 53.

Mechanlcal Storage and Dlsglay

~In one embodiment of- the 1nvent10n, ‘'shown
in Figs. 9--11, the cartrldge 70 1nc1udes a plurelity
of mechanical memory devices for storlng a parameter
of the dlctatlon recorded on the cassettes carried by
the cartrldge, namely, ‘the amounpsofrthe tape within

'a cassette that has been wound past the head 68 from

an_initialrposition; The membry deViées similarly
store the amount of fape that"hesrbeen’w0und past a
listen transducer if the apparatus is being used by a
transcriptionist;” Oﬁe'suchfmeChahiCél'memdry is
provided for each cassette location within the
cartridge 70. The pafameterrdf,net dlength of tape
that has moved past‘the,record/listes head 68 is
stored by'mo?ing'a pointer 108 along a scale 114
which is visibly located on the top surface of the
cartridge 70 (Fig;; 2). The pointer 108 is moved
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across the scale 114 at a rate related to the
movement of tape by the capstan 65 on the tape
transport deck €2. The markings on the scale can be
calibrated to indicate a percentage or a length in
appropriate units, with full scale corresponding to
movement of all of the tape in a standard cassette
past the record/listen head 68.

When a cassette changer embodying the
invention includes such mechanicalrmemory devices,
the identification of each cassette location is
provified by visual indicia (numerals) on the upper
surface of the cartridge as shown in Fig. 2. 1If a
cover (not shown) is provided for the apparatus,
appropriate windows can be provided to allow the
operator of the apparatus to see which cassette
position is approaching or is already in the
recording position. '

In order to coordinate the movement of the
pointer 108 with the movement of the tape, the
cartridge 70 includes a plurality of pinion gears
104, each mounted on a keyed shaft 105. The keyed
shafts 105 are pivotally mounted from a set of
intersecting walls 106, shown in Fig. 9, the walls
106 extending between the parallel plates 72 and 72a
of the cartridge 70. The pinion gears 104 and the
keyed shafts 105 are located behind each cassette
location in the cartridge 70, extend parallel to the
length of the cassettes, and are exposed from the
bottom of the cartridge 70 by openings 111 which
extend the length of the keyed shafts 105 in the
lower of the parallel plates, 72a. Although the
keyed shaft 105 prevents the pinion gear 104 from
rotating about the shaft 105, the gear 104 is
slidably movable along the shaft 105. Preferably,
the mating opening in the gear 104 which receives the

~keyed shaft 105 is lined with a clutch-like material
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so that the gear 104 may be 51iaably,moved along the

shaft 105 under manual or mechanical pressure, but

will not slide freely of 1ts own weight.

Attached to each ‘gear 104 is a p01nter
assembly 107, oriented so that the pointer assembly
107 extends vertically upward with respect to the
cartridge 70 through an opehing 112; running the
length of the shaft 105, in the upper of the parallel
plates, 72. At the upper end of the assembly 107 is
attached the pointer 108 extending horizontally over
the scale 114, and a knob 109 which may be used to
manudlly slide the pinion'gear'and'pointe:réseembly
along the keyedrshaft 105. The keyed:sheft 105 is
pivotally mounted to the walls 106 by means of pivot
pins 105a which are eceent:ie to therkeyed shaft and
located in the upper half of the circular portions
thereof, as shown in,Fig; 11. Therefore, the pinion
gear and pointer essembly?will naturaliy seek a

particular position according to their center of

- gravity, but'may be tilted;out ofeeuch position by

exerting preSsure 6n the knob 109'perpendicu1ar to
the length of the shaft 105 to rotate the shaft,
pinion gear and p01nter assembly about the axis of
the pivot pins 105a.

The position of the keyed shaft 105 within
the cartridge 70 is selected such that when the
cartridge 70 is lowered by the mechanism 10 to place
a cassette in’a'reeordllisten'posiﬁion With respect
to the tape'transpoft deck 62, the worm gear 94
mounted on the deck 62 will extend sllghtly 1nto the
opening 111 in the bottom of the cartrldge 70 and
engage the pinlon gear7104, as shown in Fig. 11.
Thus, when the worm gear:94 is rotatably driven off
the spindle 63, the pinion gear 104 will be carried
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along the worm gear, causing the pointer assembly 107
to move with the gear 104 linearly along the keyed
shaft 105.

In order to reset the pointer at the zero
point along the scale 114 or to any other point along
the scale, the operator can tilt the pointer assembly
and pinion gear 104 about the pivot pins 105a to
disengage the pinion gear 104 from the worm gear 94,
and then, while the assembly is tilted, slide the
assembly along the keyed shaft 105 to the desired
position. When the pointer 108 is located at the
desired position along the scale 114, the knob 109
can be released, allowing the pinion gear 104 to fall
into a position once again engaging the worm gear 94.

The lower surface of the lower of the
parallel plates 72a of the cartridge 70 includes a
plurality of raised cams 118 and 119. The position
of such cams 118 and 119 is shown in dotted lines 1in
Fig. 9, which is a top plan view of the cartridge 70
with the upper of the parallel plates, 72, removed.
The cams 118 and 119 are either present or absent in
two locations having a predetermined relationship to
each cassette location in the cartridge 70.
Specifically, the cam locations for cam 118 are
arcuate paths extending between the guides 74 of
adjacent cassette locations in the cartridge 70. The
paths of the cams 119 are parallel arcs slightly
closer to the center of the cartridge 70 than the arc
traversed by cams 118. All of the cams 118 are along
a circle which passes over a limit switch 120 mounted
on a support 123 which is in turn ﬁpunted on the
frame of motor 45. Likewise, the cams 119 are along
a circle passing over a limit switch 121 which is
mounted on the support 123. Thus, as the cartridge
70 rotates, the cams 118 and 119 engage the limit
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switches 120 and 121 as casSeEte lo¢ations'approach
vertical alignment with the tape transport deck 62.
The cam 9051t10ns shown in Fig. 9 are assoc1ated with
a particular cassette location located approximately
145 degrees counterclockwise around the cartridge
from that cassette location; ‘In the embodiment

shown, one cassette locatlon has associated w1th it
only a cam 118, one cassette location has only a cam

'119, one cassette location has both a cam 118 and a

cam 119, and one cassette location has neither of the

‘cams:assoc1ated with it. Thus, either both, one or

none of the limit switches 120 an6;121 are depressed
depending on which of"the'fdur cessette locations
within the cartrldge 70 is approachlng allgnment over
the record/llsten p051t10n.

The partlcular state of ‘the two switches
120‘and 121 provxde; a binary code ;ndlcatlng which
of the cassette locations in the cartridge 70 is
being approeched; Thus, by means of control
circuitry and display~cifeuitry,to be described

- hereinafter, the operator of the apparatus can choose

which cassette location is to be}lowered'into'the
record/listen position by observing which location is

‘approaching the record/listen position and operating

a control to either cause phe,cassette in the
approaching'poSitibn'tb,berléwered or cause the
cartridge to continue rotating until a desired
cassette location is reached. BAlso, the cams 118 and
119 cooperate With-the Iimit'switches,izo'and 121
after the cartridge 70 has stopped rotating to
provide a binary"eode which indicates which cassette
location in the cartrldge 70 has been lowered into
the record/listen position. o 7

The cams 118 and 119 ahd'limit'switches 120
and 121 are utilized onlyrin'thereleetrical storage
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and display embodiments of the invention described
bélow. They have been described at this point in the
specification along with the remainder of the
cartridge 70 for clarity.

For dictation recording, a conventional
dictate control (not shown) is connected to the- tape
transport mechanism in a conventional manner. The
dictate control (not shown) operates the'transducer
head assembly 66 to move the record/listen head 68
and the pinch roller 67 into and out of engagement
with a cassette in the record/listen position. The
dictate control also rotates the spindles 63 and the
pinch roller 67 and the head 68 to provide various
modes known to those skilled in the art in order to
advance and rewind the tape of a tape cassette, to
record dictated messages on the tape, and to listen
to material previously recorded. It is also
contemplated that the dictate control will include
means for causing the record/listen head 68 to record
indexing signals on the tape 68 in a manner similar
to that disclosed in U.S. Patent No. 4,024,354, and
to display indexing information for an operator in a
manner as disclosed in copending European Patent
Application No 80100282.5, published unéér Serial No.

B , and entitled "Dictation Display Device".

For transcription of dictated material, a
conventional transcribe control (not shown) is
connected to the tape transport mechanism in a
conventional manner. The transcribe control operates
the transducer assembly 66 and spindles 63 in a
manner similar to that provided by the dictate -
control to allow a transcriptionist to advance and
rewind the tape within a cassette in the record/
listen position, and to provide an audible output in

a2 listen mode so that the dictation recorded on the
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tape can be transcribed. It will be understood that Ny
a listen head can be substituted ‘for the record/
listen head 68 if a unit is to be used only for
transcription. ,fMeans,for displaying indexing
information useful to the transcriptionist as shown

in said application No.'80100282.5,caﬁ7be connected

to an apparatus embodying therlnventiOn.
A control circuit 152 as shown in Fig. 16

- is prov1ded to operate the cassette changer apparatus

10 to rotate the cartridge 70 to place a desired
cassette in the record/listen position. A shift

initiator switch Sl'(shown diagrammatically in Figq.

 16) is mounted on the dictate or transcribe control

(not shown). Switch.Sl_iseCOnnected through an OR

~gate 155 to operate the motor 45. The switch s2

mounted be51de ‘the cam 23 1s also connected to the
motor 45 through OR gate 155 ' Switch 81 is also
connected to the input of latch 158. Upon
concurrence of a signal from sw;tch,ss and the lack
of a signal from switch.Sl, a zero is maintained as
the output of latch 158. If the dictator keeps
switch S1 closed indicating a aesire to skip a
position, a one w111 be placed on,the output of latch
158 the next time it is stroked by an output from S5
thus providing a signal to energlze the solenoid 147
to rotate the latch 140 beneath the ralsed frame 17.

Thus the output of latch 158 can only change when
frame 17 has been raised above the 1atch 140 so that

the latch cannot be:pivoteq above or into the side of
the frame 17. ' , o N -

In operation of the embodiment of the
invention thus far cescrlbed, a cartridge 70 holding
cassettes 80 retained in cassette locatlons by the
guides 74, is placed over the Vertical'shaft 20 into
position'on the caftridge suppdrt:member 35, and
properly located by fitting the keyway 79 over the
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cartridge locator key 38. Since, when the system is
at rest, the frame 17 is fully lowered and one of the
stops 37 is contacting the pivot link 53, placement
of the cartridge 70 in such a manner will also
position one of the tape cassettes 80 in the
record/listen position on the transport deck 62, with
the reels within openings of the tape cassette 80
engaging the spindles 63. Furthermore, the positive
locator keyway 81 associated with the cassette in the
recor?ing position will slidably engage the positive
locator key 64 and thereby guide the cartridge 70
into a precise location with respect to the transport
deck 62.

A dictating person can now utilize the
dictate control to record units of dictation on the
tape cassette 80 in the record/listen position by
bringing the transducer head assembly 66 into
position against the cassette 80. As 1is
traditionally the case, the dictate control is then
used to move the tape by driving it between the pinch
roller 67 and the capstan 65, and by energizing the
record head 68 to record a dictated message on the
tape within the tape cassette 80. Commonly, the
dictate contrdl also provides capabilities for
llstening to previously recorded messages, for
recording instructions regarding recorded messages,
and for recording various indexing signals, as
described, for example, in U.S. Patent No. 4,007,491.
If the operator is a transcribing person, typical
transcribe functions are carried out, and the
following operational description applies to both
dictation and transcription uses of the present
invention.

As the operator operates the dictate or
transcribe control and tape within the cassette 80 is
thereby moved past the record/listen head 68, the
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pinion gear 104 is driVenfby_the;wo:m,gear'94 which
is driven by the spindle,63rvia béltsrss,and,ioz.f
The pinion gear 104 thus. moves along the worm geer
94, and carries the 901nter 108 along the scale 114 a
distance corresponding to the number of rotations of
the spindle 63. Those skllledrln,the art -will
pnderstand, therefore;.thetrthe'position of the )
pointer 108, if reset set to the'?zero"iposition
along the scale 114 prior toeoperatiOn:of the dictate
control, willrdispiaY'the amountroffthe tape that has
passed by the record head 68. The pOintet 108 will
move both forward along the scale 114 when the
dictate control is operated to record or 11sten to
dictation on the tape within a cassette, and in
reverse along the scale 114 when the dictate control
is operated to rewind the tape.,rThe,p01nter 108 thus
displays and stores. the current status,of'net tape
motion w1th1n the cassette.'

When the full 1ength of the tape w1th1n the
cassette 80 has been utilized, or whenever the
operator deszres to 1nterrupt dictation or
transcription on a tape cassette in the record/llsten
p051tlon and switch to another of the cassettes 80
within the cartridge 70 ‘he or she need only depress
shift initiator switch s1 mounted on the dictate
control. The depre551onrof swltch Sl momentarlly'
connects the power supply't01the,ﬁcrmotor 45,
initiating rotation of the cem drive.pulley 40 and
the cam 23. The cam trip 217, nhichidepresses;the
lower cam switch S2 when the system is at rest, is
rotated away from SWitch~S2,_therebyfreleasing it.
Since the switch s2 is closed when released,'the DC

motor 45 remains energized, and the cam 23 continues

to rotate in a clockwisexdirection. “The cam follower
28 follows the cam surface 24 and immediately leaves
the indentation in the cem surface 24 which has
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placed the cam and the frame 17 in its lowered
position when at rest. Thus, the cam begins to rise
and causes the frame 17 to pivot about the pivot rod
15, and to 1lift the cartridge 70 above the recording
position clear of the spindles 63, the capstan 65 and
the key 64. ) |
' When the cartridge 70 is lifted, the pinion
gear 104 is disengaged from the worm gear 94.
Therefore the information about the amount of tape
utili?ed on the cassette mounted in the cartridge at
the particular cassette location being removed from
the record/listen position is stored by gear 104 and
pointer 108 associated with said cassette location
since such gear and pointer do not move unless the
pinion gear again engages the worm gear 94 or the
pointer is manually reset,.

During the initial rotation of the cam 23,
while the cam is 1lifting the cartridge 70 clear of
the transport deck apparatus, the cartridge motion
stop 37 biased against the pivot link 53 prevents
rotation of the clutch-engaging member 34, the
cartridge support member 35, and the cartridge 70.
However, when the cam 23 has rotated approximately
180°, the cam trip 27 passes by and hits the trigger
member 53b of the pivot link 53, thereby removing the
pivot 1link 53 from the path of the stop 37. The
cartridge 70 is thus allowed to rotate with the cam
23 since nothing prevents the clutch 32 from driving
the clutch-engaging member 34.

Since the cam trip 27 rotates on past the
pivot 1link 53 the spring 55 urges the brake member
53a of the pivot link 53 to immediately move back
into position against the circumference of the
clutch-engaging member 34. Thus, after a rotation of
90°, the next stop 37 engages the pivot link 53 and
once again prevents rotational motion of the
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cartridge 70. At this pbint,:however, the next
successive tape cassette 80 mounted in the cartridge
70 has reached a location directly above the
record/listen position. It will be noted also that
the cam 23 is designed so that the rotational
movement of the cartridge 70 has occurred entirely
while the cam has held the frame 17 in the raised
position. Immediately afterrthe rotational movement
of the cartridge 70 has been completed, the cam
surface 24 begine to lower the frame 17 to its
lowered position, lowering the cartridge 70 with the
next adjacent cassette 80 now in the record/listen
position on the transport deck 62. The vertical
movement of the cartridge 1nserts the spindles 63 and
capstan 65 into the proper openlngs in the cassette .
80. As the cam 23 completes one full revolutlon, the
cam trip 27 again depresses the lower cam Switch s2,
breaking the connection between'the~power supply and
the DC motor 45 and causing the apparatus to again
come to rest. Therswitch 54 is aléd .closed and causes
a signal to be sent to the control circuit 152
indicating that the frame 17 has been lowered to
place the next. succeedlng cassette location in ther
cartridge 70 in the record/listen position.

If the cassette that has newly been placed

~in the record/llsten position has been recorded upon

prevously, the associated pointer 108 will display
the stored information as to how far the tape had
been moved within the cassette. The lowering of the
cartridge 70 has re~engaged the associated pinion -
gear 104 with the worm gear 94, so that the operation
of the dictate control to advanceiorfrewind the tape
will move the pointer 108 accordingly to continue to
accurately display the position of the tape.

The foregoing assumed that the operator

" desired to move to the next successive cassette
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location around the perimeter of the cartridge 70.
If, however, the operator does not wish to utilize
the next adjacent tape cassette 80, but wishes to
gain access to one of the other cassettes 80 mounted
in the cartridge 70, the operator can visually.note
the approach of the undesired cassette location and
once again activate the shift initiator switch Sl.
By continuing to depress or by again depressing and
holding switch 51, the solenoid 147 is energized to
pivotsthe latch 140 under the frame 17 to prevent the
frame 17 from being lowered by the cam 23 until the
next occurrence of a stroke signal from switch 55
when switch S1 is released. Thus, the operator can
visually note the &pproach of a desired cassette
location and release the switch S1 which will clear
latch 158 when S5 is closed thus allowing the
selected cassette location to be lowered into the
recording positin by the cam 23. It will be noted,
however, that the latch 140 must not be extended
under the frame 17 until after the frame 17 has been
raised to a height above the latch 140. To prevent
such an occurrence, energization of the solenoid 147
is permitted only when the switch S5 is closed which
only occurs when the frame 17 has been lifted above
the latch 140.

Thus, the operator may rotate the cartridge
70 automatically and repeatedly as desired, to gain
access to any of the plurality of cassettes mounted
in the cartridge 70 and to easily return to a
cassette upon which the operator previously was
working, without stopping at undesired cassette
locations. Of course, the tape within any cassette
to which the operator returns will be found in
precisely the same position as it was when dictation
or transcription on that cassette was interrupted,

and the pointer 108 associated with such cassette
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will be found at the same location along the
appropriate scale 114, indicating the position of the
tape. - R ’

First Electrical Storage and Dlsplag
Figs. 13, 14, 15A and 15B show second and
third embodiments of the present invention including

alternate meanstfor electrical stordge and display
which may be used instead of the mechanical storage
and display described herelnabove in- connection with
the first embodiment of the 1nvent10n. The structure
of the cassette changet 10 ahd,the control circuit
152 are identical to those deeeribed'above when the
embodiment of the'ihvention includes the electrical
storage and display shown in Figs. 13 and 14 or the
one shown in Figs. 15A7end'158.rrﬂowever; the worm
gear 94, spur gear 104,'pointet 108 and associated
apparatus are unnecessary. The storege and display
means of Fig. 13 is the 51mpler of the two and will
be descrlbed first.

" The dlsplay element of the storage and
display device shown in Fig. 13 comprlses 51xty
selectively actuable 1ndlcator segments shown as
display 210. As may be seen from Fig. 13 display
210 comprises indicator segments which are arranged
linearly. Each of therseiectiver actuatable
indicator segments will be actuated'by a logical one.
condition on one of the 1lines LO——L59. It will be
understood from examination of,Flg. 13 that line LO
controls the leftmost segment of display 210. Line
L1l controls the segment second from the left and so
forth until line L59 controls the far rlght ‘segment
of dlsplay 210. Each of the lines LO--L59
controlling the segments of display 210 are tied to
an appropriate line on dlsplay,bus 211. The lines of
display bus 211 are tied to theroutputs,of shift
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registers 215, 216, 217, and 218. Each of the shift
registers will store the electrical signals
representing the appropriate display for each of the
cassettes B0 positioned in cartridge 70 shown in Fig.
2.

The circuitry shown in block 212 includes
the elements which interface with the mechanical
dictation and transcription device described
hereinabove. The remaining circuit elements shown in
Fig. 13 are the timing and steering logic which
respdﬁd to the inputs from block 212 to both.store
the signals representing a display associated with
each particular cassette and to cause the proper
segments of display 210 to light when a particular
cassette is in the play or record position.

Display 210 provides a moving "bar" or
"shutter™ to indicate how much of the tape in a
particular cassette has been wound past the
record/listen head 68, and therefore what location
along the tape is presently opposite the
record/listen head 68. 1In the preferred embodiment
the leftmost segment of display 210 represents the
beginning of tape and the rightmost segment
represents the end of tape. It will therefore be
apparent that as tape is wound in a for&ard direction
during a dictation or transcription operation the
leftmost segment of display 210 will be actuated, and
as tape continues to be wound, contiguous segments of
the display will also be actuated thus forming a
"shutter" which represents the present position of
the tape. )

The basic storage units of the storage and
display apparatus of Fig. 13 are shift registers
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215--218, each of which is identical. These shift
registers are'sixty bits long, bidirectional, and
have sixty tri-state parallel ohtputs 00--Q59. EBach
shift register also includes a clock (CLK). input, a
right shift 1nput (RSI), and a 1eftrsh1ft 1nput
(LSI). The mode of operation df each of the shift
registers 2154e218 is controlled by two inputs Cl and

€2. The state of parallel outputs Q0--059 is

controlled by an output disable (OD) input.

. Shift registers 215--218 may be embodled in
a large scale 1ntegrated circuit or by a combination
of cascaded med ium scale 1ntegrated circuits. More
particularly, shift reglsters 215~—218 may be
embodied by cascadlng eight shift reglsters similar
to the type DM 7546 tri-state eight bit unlversal 1/0

shift registers currently manufactured by National

Semiconductor Corporation. Eight of these shift
registers may be cascaded in a well known manner and
the designations for the inputs shown on Fig. 13
correspond to those shown by ‘the manufacturer. -
As discussed herelnabove,rsw1tches 120 and
121 which are also shown in Fig. 1 are responsive to
cams 118 and 119 which indicate whlch particular
cassette is approachingror'is'in'the recording
position. it will therefore be appreciated that the
states of switches 120 and 121 will give a direct
readout of a binary number between OOrand 11. The
outputs for switches 120 and;121 appear on lines 220
and 221, respectively. Lines 220 and 221 are
provided as the inputs to é'two bit to one of four
decoder 222.' As will be appreciatédrby those skilled
in the art, when the enable (ENB) 1nput from line 267
is high, decoder 222 w1ll have one and only one of
its outputs Q0--Q3 in a logical one state depending
on the binary number which appears at inputs A and B.

BAD ORIGINAL - @
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Thus, when lines 220 and 221 are equal to a logical
zero, indicating that switches 120 and 121 are both
open, output Q0 of decoder 222 will be a logical one.
Similarly when lines 220 and 221 are both equal to a
logical one, the Q3 output of decoder 222 will be a
logical one and the remaining outputs of the decoder
will be logical zeros. The outputs 00--03 of decoder
222 appear on lines 225--228 respectively. Switch S4
which is also shown in Fig. 4 is closed and provides
a lodical one on lines 229 and 267 when any cassette
is in the record/listen position.

Switches 120 and 121 also control a
position indicator 290 which is shown as a
conventional 7 segment numerical display in Fig. 13.
The outputs of switches 120 and 121 are provided on
lines 292 and 293, respectively, to BCD to 7 segment
decoder 291 which drives 7 segment display 290.
Decoder 291 is not responsive to switch S4. The
position indicator 290 is thus responsive 'to the
switches 120 and 121 to provide a visual indication
of which cassette location is approaching the
record/listen position. The operator is therefore
able to depress switch S1 in order to skip any
approaching cassette location by causing contihued
rotation of the cartridge 70 until a desired cassette
location is reached, as was fully described above in
connection with another embodiment of the invention.

Direction sensor 230 is responsive to the
direction in which tape is being wound and provides a
logical zero output to point 231 when tape is moved
in a forward direction and a logical one when tape is
moved in a reverse direction. Motion sensor 232
provides pulses indicative of tape motion in a
conventional manner such as that described in U.S.
Patent 3,820,101. These pulses are provided to
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scaler 235 whlch may be embodled by an up/down
counter so that a pulse is prov1ded along line 236 in
response to a number of pulses fron motion sensor 232
represent;ngVapproxlmately thlrty seconds of tape
moved atrthe'nOrmal piaying speed. The selectiou of
scaler 235'to;prouideran'ou£pu; on line 236 for each
thirty seconds worth of tape is'dictated by the
selection of display 210 having 51xty segments.
Therefore for a cassette haV1ng thlrty mlnutes of

recording time, sixty pulses will be;prov1ded,by

scaler 235 compleﬁelnyilling (as describead

hereinbelow) display 210. Note that scaler 235 has
an input ffom'direction sensor;230;whioh appears on
line 268 and controls the direetioniofrcount.' A
preferred form of" scaler 235 is shown in Flg. 14 and
described hereinbelow. o

As noted above each of shift registers
215--218 have tr1 state parallel outputs. These
outputs are in their hlgh 1mpedence state when input
OD is supplled with a- loglcal one and are in their
low impedence state and thus effectively connected to
bus 211 when input OD is provided with a logical
zero. For shift registersrzls-—218°the OD input is
supplied by points 234, 237——239,frespective1y.
These poiuts carfy;thejoutputs of inverters 233,
240--242, respectively. The 1nputs to. 1nverters 233,
240—~242 are prov1ded by llnes 225——228,
respectlvely, and therefore ‘the oD 1nputs for shift
registers 215——218 will 51moly be the loglcal inverse
of the output from decoder - 222 associated with each
shift reglster.‘ It will therefore be appreciated

'that when a partlcular shift reglster 215--218 has

been selected by decoder 222, a loglcal one will be
provided on therappropr;ate output of decoder 222 and

- inverted by one of{the,invertefs 233, 240--242
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providing a logical zero to the OD output of the
particular shift register. This will connect the
parallel outputs Q0--059 of that particular shift
register to bus 211. The remaining unselected shift
registers will have a logical zero on the the output
of decoder 222 associated with each shift register
and thus a logical one will be provided to the OD
inputs of the remaining shift registers forcing their
outputs to their high impedence state and effectively
removing them from bus 211.

Recall that switch S4 is open whenever
cértridge 70 shown in Fig. 4 has been raised in
order to change the cassette which is in recording
position. Therefore, whenever cartridge 70 is
rotating, switch S4 will be open providing a logical
zero on line 267. The logical zero on line 267
causes all outputs of decoder 222 to be zero which
places the outputs of shift registers 215--218 in
their high impedance state. This will blank all of
indicator segments 210 when cartridge 70 is being
rotated. | .

It may thus be seen that the output of
decoder 222 will select one and only one of shift
registers 215--218 to be connected to bus 211 and the
remaining three shift registers will have their
parallel outputs Q0--059 in a high impedence state.
Therefore, whenever a cassette is in the recording
position one and only one of the shift registers
215--218 will be connected through bus 211 to lines
L0--L59 and thus to display 210. Whenever cartridge
70 is rotating indicating (through opening of S4)
that a change of the selected cassette is in
progress, the outputs of decoder 222 will be logical
zero. Therefore, all four shift registers 215--218
will be disconnected from bus 211 when a cassette
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change operatlon 1s “in progress."
, The control 1nputs Cl-and C2 of each shift
reglster 215——218 operate as- follows., Whenever both
inputs Cl and C2 are. hlgh, operatlon of the shift
register is inhibited w1thout regard to the state of -

the clock input. When Cl is low and C2¥is'high the

shift register will shift right in response to
positive going tranSitions7appearingfat'the clock
input. When both C1 ‘and C2 are low the reglster will
shift left in response to positive’ 901ng tran51t10ns
of the clock input. The remalnlng comblnatlon (Cl
high and C2 loW),w1ll,parallelrload the shift

register with the contents of bus 211;"Itfwill be

apparent, that in the particular embodimeht of the
invention disclosed ‘herein, such)aiconditionrmust be
avoided. ‘ 7 - o

‘The functiOnrof therstoraée:and display
shown in Fig: 13 may best be described by way of
example. _Note,rthat,there is:Symmetry,between the
gating on -the Cl and Czrinputsﬂfor all of shift
register5'215——218; Therefore,fthe'description of
operation of one particular shift reglster will
sufflce to explaln how each of them operate.

Assume that the cassette assoc1ated w1th-
shift reglster 216 (and thus - the Ql output of decoder

©222) is in record p051tlon and a fresh cassette is in
- place. Outputs Qo0, 02 and Q3 of decoder 222 will all

be in their logical zero state and,,as explalned
hereinbefore, will have their parailel outputs in a
high impedence state., Slnce Shlft reglster 217 is
one of the shift registers 215, 217, and 218 which

‘have not been selected because of the p051t10n of the

cartridge, the Q2 output of decoder7222 appearing on
line 227 will be arlogical Zero. Thiselogicalrzero
is inverted by inverter 241_thuS—supp1ying a logical
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one to point 238. This logical one drives the 0D
input high, disconnecting the outputs of register 217
from bus 211, and also forces the Cl input of
register 217 to its logical one state. The logical
zero on line 227 is also provided as one input to
NAND gate 250. The logical zero on one input of NAND
gate 250 causes line 251 to be in its logical one
state and thus control input C2 of register 217 is
also a logical oné. It may therefore be appreciated
that whenever a logical one appears on input Cl, it
neces$arily follows that a logical zero appears at
point 227 as one input to NAND gate 250. It further
follows that whenever input Cl is a logical one,
input C2 will also be a logical one and thus, the
prohibited state (Cl = 1, C2 = 0) of the control
inputs which would attempt to parallel 1load the
contents of bus 211 into shift register 217 cannot
occur. Furthermore, whenever shift register 217 has
not been selected as indicated by a logical zero on
line 227, inputs 0D, Cl, and C2 will all be 1logical
ones and thus shift register 217 will be in an
inhibit mode and unresponsive to the clock input of
the shift register. Therefore, whenever any of the
shift registers 215--218 are not selected, both
control inputs and the output disable input are all
in their logical one states, and the shift registers
will not be responsive to their clock inputs nor will
they be connected to bus 211.

Continuing with the example in which it is
assumed that shift register 216 has been selected
note that the logical one which appears on line 226

‘also appears at point 252 as an input to both

inverter 240 and NAND gate 255. The output of NAND
gate 255 appears on line 256 and controls the C2
input of shift register 216. The logical one at
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point 252 is 1nverted by 1nverter 240 to a logical
zero which is supplied through 901nt 237 to both the
OD and Cl 1nputs of shift reglster 216. The logical
zero on the OD input connects:the'parallel,outputs of
shift register 216 to bus 211 and thus'aisplay 210
will be indicative of the cdntehts of shift register
216. N o

Assume, in the example, that shift register
216 begins in a state containing all zeros. The
1oglcal zero at point 237 is also supplled to control
1nput Cl and, as explalned in the “function of the
control inputs above, the. Shlft reglster will respond
by shifting right or left in accordance with the
logical state at the C2 input whenevér a positive
transition appears on the clock. 'Sihce a logical one
is provided to point 252 as ahrinput to NAND gate
255, the output'of_NAND gate 255 will be the logical
inverse of a logic state appearing at point'257.
Point 257 is chneéted via line ZSB,to pdint 259
which is the output of OR1gateizéO. " As will be
expléined hereiﬁbeléw;rauringrnqrmal'operation of the
present invention point 2617#111 be in its logical
zero state and thus, through the action of OR gate
260 point 259 will be at thersamé 1ogica1'state as
point 231. Therefore, 901nt 257 which is an input to
NAND gate 255 will be in the same logical state as
point 231 which is ‘the output,of direction sensor

As dictation or transcription proceeds,
winding tape in the forward diréction{ a logical zero
appears at point 231 and thus at point 257. This
logical zero is inverted by NAND gate 255 (recall
that the other input is a logical one) thus providing
a logical one'to contrdl input C2. ,Therefore, Cl is
equal to a .logical zero and C2 is equal to a logical
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one and the contents of register 216 will shift right
in response to a positive transition on itsrclock
input. Note that the clock inputs to all shift
registers are tied to line 265. Line 265 is the
output of two bit data selector 266. Note that point
261 also provides the select input for data selector
266 since it was assumed that point 261 is in its
logical zero state, the data at the DO input of the

' data selector 266 will appear on line 265. Since DO

of dgta selector 266 is connected to line 236 the
motion pulses which are the output of scaler 235 will

. be provided along 236, through data selector 266 to
-line 265 as the clock input to all shift registers

215--218.

Shift registers 215, 217 and 218 are all
inhibited and therefore shift register 216 will be
the only one responsive to the clock signals
appearing on line 265. Since a pulse appears on line
265 for approximately every thirty seconds of tape

moved forward at a normal speed, each time thirty

" seconds of tape is moved, shift register 216 will be

clocked. The first pulse to appear on line 265 will

-cause the contents of shift register 216 to shift

right. BAs may be seen from Fig. 13, the right shift
input (RSI) of register 216 is-tied to a logical one
condition and thus, a logical one will be shifted
into the leftmost position of shift register 216.
This will cause a logical one to appear at the QO
output of register 216 and, through the appropriate
line of bus 211 this logical one will also appear at
input L0 to display 210. The logical one on line LO
will cause the leftmost segment of display 210 to be
actuated.

As tape continues to advance in the forward
direction, scaler 235 will provide pulses which
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appear on line 265 and continde'to,clock'shift
register 216. Each time shift rggistet 216 is
clocked (in the;staterdescribed) the register will
shift right and a logical one will be shifted into
the';eftmost position. Thus, tﬁe shutter which
appears in display 210 will proceed to the rightrand
thus the fraction of display 210 which is lighted,
represents the fraction of tape which has been moved
from the beglnnlng position. E o T,

¢ - If the operator begins to rew1nd tape, the
output of dlrectlon sensor 2307changes to provide a
logical one at point 231. This is provided to point
259, along line 258 to point 257. Therefore, both
inputs to NAND gate ﬁSS;yill'bé one and a logical
zero will appear on line 256 at input'cz, In this
state, both inputs Cl and C2 of shift register 16

- will be in their logical zero states and the contents

of the registef will shift left'in responée to clock

~signals on line 265. As shift register 216 shifts

left, the shutter which is'preéent inrdisplay 210
will retreat toward the 1efthand ehd,of3the display.
Fromrthe'foregding’it will be apparent that
as tape in a partiéulat cassette which cbtrésponds to
a particular one of shift reglsters 215--218 is -
advanced in a forward dlrectlon, the shift register
will begin to £ill with loglcal,oneS'beginning,at the
lefthand end as,clbck pulses,are;prCVided as the
outputs of scaler 235. Similarly, ﬁhen tape moves in
the other direction the contents of the shift
register will shift left. Note that the left shift
input for each of the shift reglsters 215--218 is
grounded and thus, 16gica1;zetos will be shifted into.
the righthand end of the registef asrithhifts left.
Next assume that the operator activates
switch S1 to remove the'casseﬁte,aSsociated with
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shift register 216 from the record/listen position
and replace the cassette associated with register 217
into the record/listen position. As cartridge 70
rises, switch S4 opens. As described above, this
state places logical ones on the OD, Cl and C2 inputs
of all shift registers 215--216 while the change is
taking place. Further assume that when the change is

" initiated the particular cassette associated with

shift register 216 was wound five minutes from the
beginning of tape and thus the ten lefthand locations
of shift register 216 contain logical ones. When all
the OD, C1 and C2 inputs went to a logical one, shift
register 216 was disabled, and therefore the ten
logical ones in the leftmost positions of shift
register 216 remain undisturbed.

From the foregoing it will be apparent that
shift register'2l6 will remain in its inhibited state
unresponsive to clock signals on line 265 until the
particular cassette associated with register 216 is
again in a record/listen position. Therefore, while
other cassettes are being used in the present
invention, the contents of shift register 216 will
contain data signals which are representative of the
amount of tape which has been wound from the
beginning of tape in the particular cassette
associated with this register. It will therefore be
appreciated that registers 215--218 provide a storage
means for storing signals corresponding to an
appropriate display to be generated in display 210
for each particular cassette.

When the cassette associated with register
217 is in the record/listen position switch 121 will
be closed and switch 220 will remain open thus
placing a logical one on line 227. All other shift
registers will be inhibited. Shift register 217 will
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respond to direction sensor 230 and thé Clock'signals
on line 265 in the same manner'describéd,hefeinabove
for shift register 216. 7

Note that Whatéﬁer,thefpreﬁioué contents of
shift register 217 may have been when the cassette
associated therewith last left the record/listen
position, such contents will remain undisturbed when
this cassette is again selected for the record/listen
position. As soon ésfthellogical one appears at
point 227, a logical zefo'appears at point 238 due to
the action of inverter 241 enabling the parallel
outputs of reglster 217 and connectlng same to bus
211 and thus dlsplay 210. Therefore, when the
particular cassetté associated'with shift register
217 is in record/listen poSition,'the display
associated therewith will 1mmedlate1y appear in sixty
segment display 210.: '

As will berknown to those skllled in the
art, it is common that cassettes are removed from a
dictating machine without beinglréwound,rand thus a
means of clearihg a particular shift register of the
logical ones representative of the position of the
tape upon removal- should be prov1ded In the
embodiment shown in Fig. 13, the particular shift
registers do not have a master resetlorVCIear input.
Of course, embodiments are possible in which a clear
input couldrbé provided for each éhift—regiéter and
the circuitry,described below would berunﬁecessary.
However, in the particular disclosed embodiment a
separate means for'clearing the shift registers is
shown. Clear swit¢h7270 isrshownlin'Fig. 13. As
will be appreciated byrthose skilled in the art, this
may be a manually operable switch; or a switch which
is responsiée to the rembval of a cassette. 1In the
embodiment éhown; ih order to cléar'arshift'register,
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the particular cassette associated with that shift
register must be in the record/listen position.

Since the particular cassette must be in
the record/listen position, it follows that switch S4
will be closed providing a logical one on line 229.
The operation of clear switch 70 provides a logical
one on line 271 and thus, both inputs to NAND gate
272 will be logical ones upon operation of clear
switch 270.

‘ Assume that the particular caséette
associated with shift register 216 has been selected
and that it is register 216 which the operator
desires to clear. With this cassette selected, the
01 output of decoder 222 will provide a logical one
along line 226 to point 252. The logical one at
point 252 causes a zero to appear at the Cl input
through the action of inverter 240. When clear
button 270 1is depressed and both inputs to NAND gate
272 go high, a logical zero appears on line 275 which
is the input to negative edge triggered one shot 276.
The triggering of one shot 276 causes a logical one
to appear on line 277, the noninverted output of the
one shot. The logical one on line 277 is provided to
point 261. Note, that it was assumed above that
péint 261 was normally in its logical zero state. As
will be appreciated by those skilled in the art,
when either of the inputs to NAND gate 272 is zero
one shot 276 will time out and line 277 will normally
be in its logical zero state.

When line 277 goes to its logical one state
this logical one forces the output of OR gate 260 to
go high. Recall that the output of OR gate 260 1is
provided through point 259, line 258 to point 257 as
an input to NAND gate 255. Therefore both inputs of
NAND gate 255 are logical one causing the C2 input of
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shift register 216:to:bécome ééro. _Therefore, both
Cl and C2 are zero and the réjiéter will be
conditioned to shift left. Noée,:thatVOR gate 260
will provide the logic state'aifpoint 231 to point
259 whenever point 261 is zéré."when'pointfzsl
becomes one upon the fiting;of one shot 276 poiht 259
is forced to arlogicalrone condition'andjthus, the
selected shift register will "think"ithét direction
sensor 230 is indicating reVetse motion of the tape.
‘ : ) : .

_ The firing of one shot 276 also- changes the
state of the select input of data selector 266 and
thus the D1 input from line 278 will be provided as
the output along line 265. Line 278 carries the

"output of an oscillator 279."The:output freguency of

oscillator 279 is sufficiently high,thatrmote than
sixty positive transitions ﬁill occur during the
period of one shot 276. 1t will therefore be
appreciated that the firing ofrone'shot'2767ﬁhiéh is
caused by the closure of'clear'switch'270 wﬁen,switch
S4 is closed has the followinérdonsequencesQ It
causes the selected shift register to,be'conditionea

to shift left; it proviaes a high fregueﬁcy'clock

éignal from oscillator 279 on liﬁe'265,and the

particular selected shift register will rapidly begin
éhifting left. Since the left shift input of all
shift registers 215*4218;ar¢ connected to logical
zero, the'selectedrregister wilquuickly be cleared
to all zeros. 5 R - '

Wheh one shot 2767£imes out the storage and

display shown in Fig.'13_returns to its normal

‘operating state.

, A preferred formrof scéler 235 is éhown in
Fig. 14. The scaler comprises four up/down counters
280--283, each of which is associated with one of
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shift registers 215--218, Counters 280--283 are all

"clocked from the signal on line 263' from one shot

264 which is responsive to motion sensor 232 shown in
Fig. 13. The counters have a NOT UP/DOWN input which
is controlled by line 268 from direction sensor 230
(Fig. 13). _
' Each counter is enabled by one of the lines
225'-~228" which carry the outputs of decoder 222
(Fig. 13). Therefore when a particular shift
register is selected, the corresponding counter

280--283 will be enabled.

This allows each counter to maintain an
accurate count for the cassette with which it is
associated. : _

7 When one of shift registers 215--218 is to
be cleared, the corresponding counter 280--283 will
be cleared by the action of one of NAND gates
285--288. FEach of NAND gates 285--288 has the signal
on line 277' from one shot 276 at one input. The
other input for each gate is the output line from
decoder 222 (225%--228"') associated_with a particular
counter. Thus when a particular counter is selected
and the output of one shot 276 goes high (indicating
a clear operation) the output of the associated NAND
gate 285--288 will go low clearing the counter.

The ripple clock {(RC) output of each
counter goes high when the counter either overflows

or underflows and a clock pulse is present.

Therefore the RC output of a counter will onlY’be~"n

high during the presence of a pulse from one shot 264
and no spurious pulses will appear on line 236 when a

particular counter is first enabled.

Second Electrical Storage and Display
Figs. 15A and 15B show a third embodiment
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of the present invention including a more complex
embodiment of the electrical storage and display means.
The memory storage and display control of Fig.715B:is
the preferred embodiment of apparatus to be used with a
transcription display of the type disclosed in the above-
mentioned co-pending application;No; 80100282.5 entitled
"DICTATION DISPLAYVDEVICE" Sald co—pendlng application
is hereby incorporated herein by reference.

In said co-pending application the transcriptioh
display comprises sixty selectively'actuable,indicator
segments which are controlled byrfhe contents of three
shift rggisters. Shift registers 301; 302 and 303 shown
in Fig. 15B correspond to the shift registers in the
display of Application No. 80109282;5; - The parallel
outputs of shift registers 301--303 afe,npt shown in
Fig. 15B. ' | j ‘ ,

As is set forth in said éo—pehding application the

~contents of shift registersf301—¥303 are inputed through

normal input lines shown as 304 in Fig.*lSB. Lines 304
includes the normal data in fight,(DIR)rinput for shift
register 303 which is the input When;data is being
shifted to the right. The data in left input is not
shown. The clocks for shift regisiers 301-¥303 used
during their normal operations appear on lines 305 sho&n
in Fig. 15B. Line 306 is the normal diréctioﬁ'input

for bidirectional shutter shift register 303. As will be

«_Ekplained hereinbelow, when'lines 304{*305:and 306 are

connegted to shift reglsters 301--303, operatlon of the
display waI’ﬁfBEEEH'as—disclosed in the said co-pending

- application.

The display storage and control device
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shown in Figs. 15A and 15B is controlled by a state

counter 310 and an address counter 315. The storage
elements comprise three 1 X 256 random access
memories (RAM) 311, 312, and 313. The display
storage and control device shown in Figs. 15A and 158
is 6perated on a two phase clock 316, the output of
which is represen%ed in Fig. 15C. .

It is to be understood that at any time

- during a transcription operation, the contents of

shift registers 301--303 provide information to the
transcriptionist through the sixty segment display
(not shown) as to the locations of end of dictation
segments marks (E marks), the locations of
instructions on the tape (I marks) and an indication
of how far the tape has been wound forward from the
point of farthest rewind (;hutter). As will be
appreciated from the following description of the
third embodiment and the disclosure of Application

No. 80100282.5, the shutter of the third

embodiment will provide a display for use during a
dictation operation whose output is identical to that
described above for the second embodipent. It will
therefore be understood that if dictation recording
or transcription'is proceeding from a particular
cassette 80 in cartridge 70 (Fig. 2) and the
operator of the Qnit wishes to begin transcribing
from another cassette, it will be necessary to store
the contents of shift registers 301--303 for later
recall and to read into the display the previous
contents of the shift registers associated with the
next cassette from which transcription is to be
taken. Therefore, it is necessary to store the
current contents of shift registers 301--303 when a
change of cassette operation begins, and to write the
contents for the cassette which next comes into
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record/listen position upon the arrival of the
cartridge at the appropriate,position. This is the
function of the apparatus of Figs. 15A and 15B. It
will be understood that shift registers 301--303
comprise a display ‘memory, the contents of which are
provided to drive a display during operatlon of the
system. ' '

" As descrlbed herelnbefore, sw1tches 120 and

'121 are operated by cams 118 and 119 which glve a

dlrect binary readout correspondlng to the particular
cassette 80 whlch is in record/llsten position.
Recall furthermore that s1 is ‘the switch which is
depressed to initiate a change operatlon,and that the
closing of switch S4- indicates when cartridge 70 has
been lowered thus lowering a partlcular one of
cassettes 80 into record/llsten pOSltlon.: Switches
S1, sS4, 120 and 121 are represented by blocksron,Fig. f
15a. It will be understood that line 392 is the
output of Sl which corresponds to switch S1 shown in
Fig. 16. o , B '
As may be seen in Fig. ISA, sw1tches 120
and 121 also control cartridge p051t10n indicator 390
which is embodied by a c0nvent10nal 7 segment 
numerical display. )

Indicator 390 is drlven by BCD to 7 segment

decoder/drlver 391 which has its two most 51gn1f1cant""

bits tied to ground, Therefore indicator 390 w111
provide a'single diglt output'from 0 to 3 depending

on the states of switches 120 and 121. " As cartrldge
70 rotates, cams 118 and 119 w111 engage switches 120
and 121 providing a;blnary output,on 1;nes,1ndlcat1ng
which of cassettes 80*is'epproaching the record/'

listen position. VTherefore{indicator 390 will -

provide a numerical ihdicetion of,the cassette
approaching the record/listeniposition. " If the
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operator wishes to skip that cassette he may depress

S1 which activates solenoid 147 as described

'hereinabove'to skip the approaching cassette.

The operation of the memory storage andg

control apparatus of Figs. 15A and 15B will now be
described. State counter 310 is a two bit binary
counter having a least significant bit which appears
at point 317 and a most significant bit which appears
at point 318. Thus counter 310 has four states: 00,
01, 19, and 11.
_ The reading and writing cycle of the
display storage and control device is initiated upon
operation of switch S1. Switch Sl is connected to a
positive transition detector 319 which comprises a
pair of D type flip-flops 320 and 321 and NOR gate
322. As will be appreciated by those skilled in the
arf, positive transition detector 319 provides a
logical one pulse on line 325 equal in length to one
period of the clock signal appearing on line 326 when
a positive going transition occurs at point 327.
Transition detector 319 is insensitive to negative
going transitions at point 327. Detector 319
includes an enable line 397 which must be at a
logical zero for the detector to operate. Therefore
it may be seen that positive transition detector 319
will only be enabled during the 00 state of counter
310 due to the action of OR gate 395. Positive
transition detector 328 which is connected to switch
S4 will be understood to be identical to positive
transition detector 319 and will provide a pulse on
line 329 in response to a positive tfansition from
switch S4. The negated enable line 398 of detector
328 is tied to ground.

Lines 325 and 329 are inputs to NOR gate
330 which provides a logical zero output pulse at
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point 331 wheneverra ldgical one pulse eppears'on
either line 325 or 329.',Therefore,roperation of
switch S1 will cause a negative pulse to appear at
point 331 when a change cycle is initiated. The
opening of switch S4 den initiationVOfithe change
cycle will not affectlthe:normally ierd output of

" line 329, but when cartridge 70 sets a new cassette

into the record playback position, a positive
transition will be supplied by sw1tch S4 prov1alng a
negatlve pulse at point 331.

. Since the operatlon of- sw1tch 'S1 to
initiate a change cycle provides a negatlve going
pulse at point 331, a pulse is- provided along line
332'as one input tq NAND gate:335,rthe eﬁtput of

which controls the enable (ENB) ihput_of state

counter 310.' The appearanee of a logical zero on
line 332 provides a logical one to the enable input
of state counter 310. Note that,positive'transition
detectors 319 and 328 are clocked on the ¢1 clock
phase while etate-COunter 310 is clocked on the @2
phase. Reference to Fig. 15C will render it -apparent
that the hegative going,pulse on line 332 whichris
the width of one @l clock cYcle willrbe:present and
stable prior to the positive going transition of the
P2 clock phase which will cause. state counter 310 to
count from 00 to 01 in response to. the loglcal one
from NAND gate 335. Since the negative going pulse
from line 332 is only one'¢1'¢166k cyclerlong, this
pulse will disappear before ﬁhe second poéitive edge
from the $2 clock phase and thus state counter 310
will only count once in response to operatlon of
switch Sl. . , : -
State 01 is,the state inﬂwhich the
information in shift registefs 3014—303jc6rreéponaing
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to the display associated with the particular
céssette 80 about to leave the record/listen position
is written into memories 311--313. When switch Sl is
depressed indicating beginning of a change operation,
the logical zero pulse which appears at point 331 is

inverted by inverter 336 to pro#ide a logical one

_pulse on line 337. The logical one pulse is
‘connected to the enable (ENB) input of two bit latch

338. The positive going transition which appears on

line 337 "opens™ latch 338 to the inputs D1 and D2
‘whiclr carry the output of switches 120 and 121. The

falling edge of the positive pulse on line 337

. latches the logical conditions from switches 120 and

121 on output lines 340 and 341. Therefore, when
switch Sl is depressed to begin a change cycle, the
binary readout from switches 120 and 121 indicating

the particular cassette 80 about to leave the record/

~listen position is latched onto lines 340 and 341.

As may be seen from Fig. lSB,.lines 340 and
341 are connected to the two most significant bits of
the address inputs of RAMS 311--313. Therefore, upon
initiation of a change cycleithe binary number
associated with the cassette about to be left is
latched onto the two most significant address bits of
RAMS 311--313 and thus selects one-fourth of each RAM
for storage. Since there are four possible states
for switches 120 and 121, the latching of the
particular output state on lines 340 and 341 will
select one of four possible blocks of memory that is
associated with a particular cassette associated with
a current state of switches 120 and 121.
~ Since state counter 310 is now in its 01
state a logical one appears at point 317 which is
inverted by inverter 342 and supplied as one input to
NOR gate 345. The logical zero on point 318 supplies
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the other input to NOR gaie 345 and therefore, in the

01 state of counter 310 both inputs to NOR gate 345
will be zero and a logicai one appears on line 346
which provides the J input to flip—flop7347. It will
therefore be appreciatea that NOR gate 345 detects
the 01 state of counter 310. Since state counter 310
makes its transition from 00 to 01 on the positive
edge of the @2 clock phase, it may be seen that the J

',input will be stable when the negative going edge of

the ¢1 phase clocks flip-flop 347 (see Fig. 15C)

'51nce flip-flop 347 is negative edge triggered.

- As will become apparent f£rom the
desﬁription“to follow, flip-flop 347 will set upon
the first négative going edge of the ¢1 clock phase
to occur after state” counter 310 has entered its 01
state and will not clear until the cycle is complete.
Therefore the state of,flip—flop'347 indicates
whether the entire apparatus is in a read/write
cycle. ' , o -
The setting of flip-flop 347 provides a
logical one on line 348 which contrbls the SELECT
input of data selector 350. Data selector 350 has

seven one of two data selectors controlled by the

SELECT input responsive to line 348. As will be -

appreciated by those skilled in the art, data
selector 350 may be embodied ‘by two commonly
available quad two bit data selectors.  As will be
further understood by those skilled in the art, each
output will carry the déta present'on'ohe;line of a
pair of corresponding input lines depending on the
state of the select input. For éxample,VOutput A of

data selector 350 will carry the logic state from

input A0 when line 348 is equal to a logical zero and
output A will carry ‘the logic state from 1nput Al
when line 348 is a logical one. Slmllarly, output B

-
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will carry the logic state present at either input BO
or Bl depending on the state of line 348.
Therefore, since flip-flop 347 was in its
Q=0 state prior to state counter 310 entering its 01
state, the select input would have been held to
logical zero, and the outputs of data selector 350

_wbuld have carried the logic states on inputs A0,

B0--GO. Note that A0, B0, and C0, carry the normal
clock inputs 305 to shift registers 301--303. As may
be seen from Fig. 15B the A, B and C outputs of data
sele'ctor 350 are provided to the SHIFT inputs of
shift registers 301--303 which clock the registers.
Similarly inputs DO, EO, and FO carry the normal data
in inputs 304 for shift registers 301--303. 1Input GO
is connected to line 306 which is the normal -
direction input for shutter shift register 303.

Whén line 348 goes to its logical one.
state, data selector 350 shifts its outputs A--G to a
second set of inputs appearing on inputs Al--Gl.
Note that Al, Bl, and Cl are all tied to the @l clock
phase via line 355 and thus, the setting of flip-flop
347 puts the @1 phase of clock 316 onto the shift
inputs of shift registers 301--303. The direction
input from output G of data selector 350 is shifted
to input Gl which is tied to a logical zero state. A
logical zero on line 349 will condition shift
register 303 to shift right.

It will thus be appreciated that the
setting of flip-flop 347 changes the state of the
SELECT input to data selector 350 and thus connects
shift registers 301--303 to a new set of inputs
internal to the display storage and control apparatus
shown herein and disconnects the shift registers from
their normal inputs 304, 305, and 306. ]

Note that the least significant bit (Q1
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output) of state counter 310 appears at both points
317 and 351. From point 351 the 0l output of counter
310 is provided alonglline'352 to the enable input of
address countef 315. Thefclccklinputefor address
counter 315 is pfovidedialohg line 355 and is
connected to the g1 phase of CiOCk,316;, Theiefore,
shift registers 301--303 and addrees counter 315 are
clocked synchronously during‘the:Ol stefe of state
counter 310. When state—coUnter'310fis'inra state
where its Ql output equals one (01 end 11) address
counter 315 will be enabled and begln to count.

Since NOR gate 345 detects the 01 state of
counter 310 and provides a loglcal Qne,on line 346
during the 01 state, this logical cﬁe'is also
provided on line 356 as cne ihput to NAND'gate—357.
A second input to NAND gate 357 appears on line 358
and is the @2 phaserof cleck,3lé;f'The third input to
NAND gate 357 appeare on’line-359'andrcarfies'an
inverted @1 clock signal from'inééfter'360. From
inspection of Fig. 15C, it will be apparent that
lines 358 and 359 will both be 1oglcal one only
during the third quarter of,any $1 clock cycle.
Therefore, when state couﬁter 310”ié;in its 01 state
upon each occurrence,of the third quarter of a g1
clock cycle, the output of NANb §ate 357 which
appears on line,361,wili go*to'a lcgical zero state
for a period equai to one quarter of the period of
the clocks. ' S

As may be seen from Fig. lSB, line 361 is
tied to the negated wrlte (W) input to RAMS 311-—313
and thus, upon the occurrence of line 361 going to
its logical zero state, the data present on the DATA
IN (DI) input of each of RAMS 311-—313 will be
written into the particular address selected on the
RAM's address inputs. Recall that the two most
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significant address bits of RAMS 311--313 carry a
number corresponding to the latched output of
switches 120 and 121. The six lowest address bits of
RAMS 311--313 are all tied to a six bit address bus
362 which is driven by the outputs from address
counter 315. The DATA IN (DI) inputs for RAMS
311--313 are connected to lines 365--367,
respectively. Lines 365--367 carry the sixtieth bit
(059) of shift registers 301--303, respectively.
Thus , each RAM will be conditioned to write the bit
about to be shifted out of each of shift registers
301--303. A

Consider the positive edge of the @2 clock
phase which caused state counter 310 to count from 00
to 01. The next negative going edge of the @1 clock
phase caused £flip-flop 347 to set thus connecting the
shift registers 301--303 to the internal inputs shown
in Fig. 15A and 15B. The logical one on line 352
from the Q1 output of state counter 310 enables
address counter 315, but since no positive going edge
of the @1 phase has occurred, address counter 315
will still be in its zero state. Similarly, since
the switching of connections to the shift inputs of
shift registers 301--303 occurred on a negative going
edge of @1, the shift registers have yet to be
clocked. Therefore, during the third quarter of this
particular @1 clock cycle, line 361 will be equal to
a logical zero and the bit present at the 059 output
of each of shift registers 301--303 will be written
into the zero address of the block of memory selected
by lines 340 and 341 of RAMS 311--313, respectively.
The next positive transition of the @1 clock phase
causes shift registers 301--303 to shift placing the
next sequential bit on the Q59 output of each shift

register and also causes address counter 315 to count
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to one. During the thlrd quarter of this next ¢l
clock cycle, this second bit is written into the
000001 address of therpartlcular block of RAMS
311--313. This cycle continues as address counter
315 counts and shift registers 301--303 shift right
in response to the ¢l phase of clock 316. It w111 be
apparent that the rlghtmost bit from Shlft registers
301--303 is written into the lowest memory address of
RAMS 311--313 and thus, the sixtieth bit of each
shift register is written into the zero address, the
fifty—nintb,bit is written into the one address, the
fifty-eighth bit is.mritten into the two address and
so forth. o | , '

When state counter 315 is in its flLty—nlne'
state (111011) the bit of each shift reglster
301--303 which was leftmost at the beginning of this
described cycle is written into the 51xt1eth
(numbered fifty-nine) address location of the block
of RAMS 311--313 selected by lines 340 and 341. The
writing of this bit,occurS'dutimg the third quarter
of the g1 clock cycle the beginnimg of which caused
the address counter 315 to count to fifty-nine.

Upon theenext’pcsitive going edge of the gl
phase, address codﬁteri315 counts to sixty (111100).
NAND gate 368 shown in Fig. 15B has four inputs
which are tied to the four most signficant bits of
six bit address bus 362 and thus, NANDrgate,368 will

detect the sixty address'and provide a logical zero

output to point 369,ih response to,detection,of the

sixty address. Point 369 controisrthe.negated CLEAR

input of address counter 315 and Ehus, address

~counter 315 1s condltlcned to clear upon the next

positive going edge of the g1 phase. It will be

understoocd by those skilled in the art that address

counter 315 may be embodled by a pair of TTL type
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74162 counters having synchronous negated clear
inputs as shown in Fig. 15B.

Point 369 is also connected to line 370
which goes to the control logic of state counter 310.
Line 370 is tied to lines 371 and 375. Line 371
provides an input to NAND gate 335. Since the other
input to NAND gate 335 is connected to point 331 it
will be apparent from the explanation hereinabove of
the operation of transition detectors 319 and 328
that point 331 is normally in a logical one state.
Sincé'point 372 is carrying the output of NAND gate
368, it will be apparent that point 372 will also
normally be at a logical one state except when the
sixty address is present on address bus 362.
Therefore, the occurrence of the sixfy address on
address bus 362 will be the first event since the
6peration of éwitch S1 which has caused the output of
NAND gate 335 to go to a logical one in response to
the presence of a logical zero at its input.
Therefore the counting of address counter 315 to its
sixty (111100) state will enable state counter 310.
The next positive going edge of the @2 phase of clock
316 causes state counter 310 to count from its 01 to
its 10 state. MNote from Fig. 15C that this occurs
during the second quarter of the gl clock phase and
thus before another write signal has appeared on line
361.

The counting of state counter 310 from its
01 to its 10 state causes the output of NOR gate 345
to go to a logical zero since this NOR gate is no
longer detecting 01 state. Therefore, a logical zero
appears on line 356 as an input to NAND gate 357 and
thus line 361 is held to a logical one preventing
further writing into RAMS 311--313. It will
therefore be apparent that sixty bits from shift
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registers 301--303 have ,beenr'wrii’:t"én':iht’o sixty
contiquous addresses of RAMS 311--313 and after the
writing of the sixtieth bit, the counting of address
counter 315 to its srix:ty s’,tat'er causes state counter
310 to change from its 01 (»:v;i:iting'):stxater'to its 10
state. The 01 ou'tput' of state counter 310 which
appears at point 317 is in itsrlogicral zero state
during the 10 s't'ate of counter 310. "I‘here'fore, a
logical zero appears at point 351 as provided along
line 352 and thus disables addressbounter 315.- .
‘ Address counter 315 is of the typé (for
eiample therTTLr7'471'62) which will clear; in response
to the next positivé going clock ?uls’é when the
negated clear input is equal to zero without'regarrd
to the state of any enable inputs to the counter.
Therefore, while address counter 315 is disrabl-erd, the
next positive going transitiQnVOf'the @1 élock will
clear counter 315. R o

The clearing of address counter 315 removes
the logical zero from point 369 due to thre action of
NAND gate 368. - Since point 369 is connécted to point
372, a logical one is reestablished at point 372 and
state counter 310 is likewis'e,dis'a,b'l’ed. Therefore, '
state counter 310, address counter 315, and the
remainder of the circuitry shown ‘ianigs.' © 15A and
158 will again be inrra stable state \graiting for an
input from switch S4 in order to change state. ‘

Since the write cycle described above (the
01 state of counter 310) begins upon initiation of an
operation to rotate caftridgej 70 when the operator
depresses switch 81, the counter will write the

information from shift registers 301--303, the state

‘counter will count to its 10 state and will wait for

the mechanical changing Cyclerto ‘be completed.
When rotation of ,cartridrg'e 70 to the next
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particular cassette 80 from which dictation is to be
transcribed has been completed, cartridge 70 will be
lowered into position as described hereinabove. The
approach of the cartridge into position causes
switches 120 and 121 to give a direct binary readout
of the number associated with the newly selected
cassette.

The lowering of cartridge 70 closes switch
S4 which causes positive transition detector 328 to
provide a positive pulse on line 329 and thus a
negative pulse at point 331. The negative pulse at
point 331 enables state counter 310 as described
hereinabove and thus the counter will count from its
10 state to its 11 state.

When state counter 310 counts to its 11
state point 317 is again equal to logical one and
thus address counter 315 is again enabled. The
negative going pulse at point 331 which appeared in
response to closure switch 5S4 causes latch 338 to
latch the new state of switches 120 and 121 on lines
340 and 341 and thus to select the particular block
of RAMS 311--313 associated with the new cassette in
the record/listen position.

Note that the data input lines for shift
register 301--303 are connected to outputs D, E, and
F respectively of data selector 350. The D1 input to
data selector 350 carries the inverted output of
negated DATA OUTPUT (DO) of RAM 311, Similarly, the
El input of data selector 350 carries the inverted
output of the negated DATA OUTPUT (DO) of RAM 312,
The inversion of the outputs of RAMS 311 and 312 are
necessary because the outputs'of the particular RAMS
shown in Fig. 15B are the logical inverse of the
data written into each address. It will be
appreciated by those skilled in the art that random
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access memories 311~—313 may be embodled by currently
available random access memorles such as a type
SN541LS202 currently nanufactured by Texas'
Instruments, Inc. C
Thus, so long as fllp-flop 347 is in its
Q=1 state the inputs to the shift reglsters will be
prov1ded as the output of rams 311——313.
' Note that durlng the 10 state of counter
310, shift reglsters 301--303 were being contlnually
clocked by the @1 phase of clock 316. Since a@dress
counter 315 was éleéped to zero and disabled during
the 10 state, the output of the zero'éddresé'of a
particular block of memory'was coﬁtinualiyishifted
into each of shift registers 301--303. Since it is-
possible that the zero address contained a logical
one, the shift registers could be fllled WILh logical
ones during the 10 state of state counter 310 and
therefore, it is considered desirable to provide a
means of blanking the display during the change
cycle. Therefore;rthe,output of line 348 from
flip-flop 347 could be used in a manner which will be
apparent to those skilled in the art to blank a
display (not shown) whlch is drlven by shlft:
reglsters 301--303. , ' , ST
Since state counter 310 makes its
transistion from 10 to 11 on the p051t1ve going edge
of the @2 clock, the next positive 901ng edge of the
Pl clock will cause the data present at the inputs of
shift registers 301--303 to be shifted into the
registers. This same positive going edge of the g1
clock will cause address'éounter 315 -to count froh
zero to one. Therefore,fupon this particular
positive going edge of the ¢l c1ock;'the bit
contained in the zero address location of the.

particular block of memory. determined by lines 340
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and 341 will be written into the leftmost flip-flop
of shift registers 301--303. When the next positive
going edge of the @l clock occurs, the data bit
located in the one address of RAMS 311--313 will be
written into the leftmost flip-flop of shift
registers 301--303 and address counter 315 will count
from one to two. )

. Recall that, when S4 was closed the two bit
code for the particular cassette which is being
placed in the record/listen position is latched onto
lines 340 and 341 and thus the data being shifted .
into’registers 301--303 will correspond to the data
last written into RAMS 311 through 313 for the
particular newly selected cassette. WNote also, that
each time a cassette location in the cartridge 70 is
removed from the record/listen position, the data in
RAMS 311--313 which previously represented a state of
the display cbrresponding to that particular cassette
is overwritten by the new more recent data.

The above described sequence of shifting in
data from RAMS 311--313 into shift registers 301--303
continues as described hereinabove. ©Note that the
data in the zero address the block of memory of the
RAMS associated with the particular selected cassette
is written into the shift registers first, and will
be continuaily shifted towards the right until, it
appears at the sixtieth location (Q059) of the shift
register. Recall that since the leftmost bit is
written into the zero location during the writ
cycle, it will be apparent that the read cycle will
shift data into shift registers 301--303 in a correct
sequence which corresponds to the data present which
was last written out of these registers for the
particular selected cassette,

Since address counter 315 started at a zero

- SIS,
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count, the fifty-nine address (111011)7Will contain
the sixtieth bit. Assume that address counter 315 is
in its fifty-nine count. Upon the nekt positive
going transition of the @1 élock, the sixtieth bit
from the particular block of memory of each RAM
311--313 associated with the selected cassette will
be written into the leftmost flip-flop of shift
register 301--303. The counting of address counter
315 to its sixty count (llllOO) is again detected by
NAND gate 368 which provides a logical zero to point
369 4nd thus along line 370. This logical zero is
again provided along line 371 to point 372 as an
input to NAND gate 335 and thus counter 310 is
enabled to count on the next p051t1ve 901ng edge of
the @92 clock. .

As will be appreciated by those skilled in
the art, state cdunte; 310 may:be embodied by a pair
of JK flip-flops and associated gating to provide an
enable input and thus, Willrcbuntrfrom*ll to 00 upon
the next positive clock transistion@ Howe?er, state
counter 310 may also be embodiediﬁy a four bit binary
counter such as the TTL74162,usingronlyfthe two least
significapt bits. Therefote,,the'ccunter can be
considered to have counted‘f:dmrll,to_OO‘and thus
again'be in a zero state without régard to the count
of the two most Signiﬁicaﬁt'bits~of a 74162 type
counter. | ) | o ,

Whichever émbodimentrof state counter 310
is used, the detection of:theisixty address by NAND
gate 368 again enables therététe counter 310 which
will go to its 00 state upon the next positive edge
of the @2 clock. | o ,

Since 11ne 370 goes to a logical zero on a
positi#e edge of @1, and address counterr315 clears
synchronously, line 375 will remain in a logical zero
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state for one complete @l clock cycle. The next
positive going edge of @2 causes state counter 310 to
count to 00 and thus places logical zeros at points
318 and 351. Therefore, all three inputs to NOR gate
377 will be logical zeros only when state countexr 310
is in its 00 state and address counter 315 is in its,

" sixty (111100) state. With all inputs to NOR gate

377 equal to zero, the output on line 380 to the K
input of flip-flop 347 becomes one shortly after the
posjitive going edge of the @2 clock. Since line 346
is equal to zero because HOR gate 345 is not
detecting the 01 state of counter 310, flip-flop 347
is now conditioned to clear upon the next falling
edge of the @1 clock. This falling edge clears
flip-flop 347 thus causing a logical zero to appear
on line 348 and changing the state of the select
input of data selector 350. Since a sufficient
propagation delay is provided by flip-flop 347 and
the levels of gating internal to data selector 350,
it will be apparent that the @1 clock will be in a
stable zero state when the normal shift inputs 305
are again connected to the shift inputs of shift
registers 301--303.

The next pbsitive going edge of the @1
clock clears address counter 315, and thus the
display storage and control device shown in Figs.
15A and 15B is again in a state with state counter
310 equal to 00 and address counter 315 in its zero
count. This is the state in which the description of
the operation of this apparatus began. It will be
apparent from the foregoing, the 00 state of counter
310 is one in which it will remain until it is again
disturbed by a logical zero pulse appearing at point
331. '

Note that for each RAM 311--313, the memory
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block assoc1ated with each of cassettes 80 which is
determined by lines 340 an6734lrw1ll,always contain

" data representing'the,states of shift registers

301--303 at the momeht the particular cassette was

~last removed from the record/lxsten posztlon.

Thus it will be seen that RAMS 311——313
comprise an addressable memory means for storing data
corresponding to the state of a display. Note that
state counter 310 counts from 00 to 01 and from 10 to
11 1n response to changing the partlcular select
cassette which is to be in the record playback
position. ' , -

From the foregoing it will be understood
that the results provided by the present invention,

including the display of parameters of dictation for

a particular cassette in the recording or

transcribing position, storage'of such parameters
when such cassette is removedrfrom the recording or
transcribing position, and further display and
updating of such parameters when such cassette is
returned to the recording or transcrlblng position,
can be provided by embodiments of the invention
utilizing either the mechanical, the first electrical
or the second electriceIZStorage and display means
described above. - Furthermore, in addition to the
disclosed cassette changer apparatus, the invention
contemplates the use of any manﬁer of removal and
return of a cassette to the record/listen'position,'
including manual handling of ‘the cassette. '
The parameter of dlctatlon prlmarlly
discussed above in connectlon,WIth,the disclosed
embodiments was the position of thefrecording media
with respect to a'transducer, that'is, the net amount
of recording medium wound past the transducer from a
reference p01nt. It w111 be clear to those skilled
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in the art that many other parameters of dictation
can be stored and displayed in the same manner as the
position of the medium. For example, the farthest
point along the medium at which dictation has been
recorded, the location of "end marks" on the medium

marking the end of each segment of dictation, the

location of marks on the medium marking the presence

of instructions in a secondary channel of the medium
relating to dictation recorded in the primary
chanpel, and the farthest point along the medium that
has been transcribed are illustrative of parameters
of dictation the current status of which could be
stored and displayed according to the present
invention. )

It will be understood that a transcribing
person may place a cartridge 70 carrying cassettes
having dictation recorded thereon in a similar
cassette changer apparatus 10 and experience the same
convenience and flexibility in transcribing the
dictation recorded on the cassettes as a dictating
person experiences in recording the dictation on the
cassettes. In many instances, it would never be
necessary to handle an individual cassette, it being
sufficient to handle cartridge 70 containing many

" individual cassettes 80. However, if it is

necessary, for example, to transcribe dictation
recorded on a cassette by a remote portable dictating
machine, a cassette may easily be removed from the
cartridge 70 by grasping it at the location of the
cutouts 73 and pulling it out against the inward
pressure of the flexible guides 74. The remotely
recorded cassette may also be easily slid into the
slot and removably maintained in position by the
flexible guide 74 and the projections 75 at the ends
thereof.
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The cassette chahgervapparatus 10 disclosed
herein may also include a means (not shown) for
stopping the rotational motion of the cam 23 when the
frame 17 is in its raised position. This would
provide an "eject" position that would make it -more
easy to remove or insert the cartridge 70 on the
éartridge support member 35. 2 suitable'contrdl
circuit for causing the frame 17 to assume an eject
position would be included in the dictate or
trangcribe control. Further circuitry could be
included in the dictate control to cause the
cartridge 70 to be shifted to a particular
orientation whenever the cartridge was moved from the
eject or loading position'to an operating position.
The placement of a particulér—cassette location in
the record/Ylisten position at the beginning of
operation would provide a convenient reference for an
indexing system utilized in éonnection with the
cassette changer apparatus 10.

It will further be understood that although
the.preferred embodiment disclosed herein includes a
mechanism for rotatably shifting a'cértridge 70
containing radially disposed cassettes,' other

cartridge orientations and means of Shlftlng are

within the concept of the present 1nvent10n. Any
mechanism, for example, that changes cassettes,by
relative motion of the cartridge and the rotatable
projections or spindles of the transducér'assembly,
including motion parallel to the axes of rotation of
the projections to withdraw the projeétions,from one
cassette, motion generally perpendicular to the axes
of the projections to align another cassette with the
projections, and motion again parallel to the axes of
the projections to insert the projections'into the
openings of the newly aligned cassette is within the
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concept of the invention. For example, the cassettes
80 could be disposed linearly along a cartridge, and
shifting between cassettes could be accomplished by
longitudinal movement of the cartridge with respect
to a transducer head assembly. The means. for
shifting between cassettes could also raise the
éartridge to place a cassette in the record/listen
position and lower the cartridge during removal
thereof, if the recording medium being utilized
required vertical movement with respect to rot;table
driving projections. Alternately, the transducer
assembly itself and the transport deck could be moved
relative to the cartridge to provide either one or
both of the required motions.

Furthermore, the concept of the present
invention is. intended to encompass any form of
discrete recording media, a plurality of which may be
mounted in a cartridge, such as discs.

While this invention has been described in
detail with particular reference to a preferred
embodiment thereof, it will be understood that
variations and modifications can be effected within
the spirit and the scope of the invention as
described hereinbefore and as defined in the appended

claims.
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CLAIMS '
1. A dictation/transcrlptlon ‘apparatus 1ncluding a means
for removably rece1v1ng a discrete recordlng medium at a
record/listen position for recordlng or 1lsten1ng to
dictation on said recording medium such that said recording
medium can be selectively removed and returned to said
record/listen position, characterised in that it camprises
storage means for storing a signal corresponding to the
current status of a parameter of said dictation, said
storage means being operative to'étore said signal
independently ofrfhe presencefof'said redoraing medium in
said receord/listen position,and display,means responsive
only to the presence of said recérdingrmedium in said
record/listen position for dlsplaylng a. VLSual representa-
tion of said 51gnal 7 B - 7 f
2. A dictation recording’apparétué} characterised by a
cartridge means for releasably retaining a first recording
medium at a first-location and a second recording medium
at a second location, a means for selectlvely moving said
cartridge fram a first p051t10n wherein said first
location is in a predetermined orientation relative to a
record/listen transducer to a secdh& stitioh wherein
said second location is in séid:ptedetermined orientation
relative to said transdﬁcer, and for selectively returning
said cartridge to said first poSition, arstorége means for
storing a parameter of dictation recorded'on said first
recofding medium when said cartridgeiis moved from saidr
first position, and a display means responsive to said
cartridge being returned to said first position for display-
ing said parameter of Said,dictation'reCOrded on said
first recording medium. '
3. An apparatus accordlng to Clalm 2,'characterlsed in
that it comprises a drive means for moving each of said
recording media past said record/listen head and in that

said storage means comprises a pointer mounted on said



10

15

20

25

30

35

0026095

73
cartridge for movement with respect to a scale coupling
means for operatively connecting said pointer to said drive
means to move said pointer along said scale according to
the amount of said first recording medium passing said
record/listen head, and disengaging means for disconnecting
said coupling means when said cartridge is moved from said
first position.
4.  An apparatus according to Claim 3, characterised in
that said display means comprises a means for connecting
said coupling means when said cartridge is returned to
said first position.
5. Anfapparatus according to Claim 3 or 4, characterised
in that said coupling means comprises a spur gear connected
to said pointer and mounted for slidable motion along a
track running parallel to said scale and associated with
said cartridge, and a worm gear mounted adjacent to said
record/listen transducer and operatively connected to said
drive means for rotary motion about an axis parallel to
said track at a rate related to the speed of said record-
ing medium past said record/listen head, said worm gear
being positioned such that said spur gear engages said worm
gear when said cartridge is moved into said first position.
6. A dictation recording/transcribing machine, charact-
erised in that it comprises a plurality of record media,
selection means for selectively placing one of said
plurality of record media in an operative position, and a
display for displaying a parameter of dictation for said
one of said plurality of record media in response to said
selection means. :
7. A machine according to Claim 6, characterised in
that the selection means is arranged to provide a selection
signal condition corresponding to the particular one of
said plurality of record media in said operative position,
and in that it comprises a plurality of storage media for

storing parameter signals corresponding to parameters of
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dictation, a display for displaying said parameters of
dictation in response to said parameter signals, and dis-
play selection means for connecting one of said plurality
of storage media to said display in response to said
selection signal condition.
8. A machine according to Claim 6, characterised in that
it comprises a display for displaying parameters of dicta- -
tion in response to parémeter signals in a display memory,
an addressable memory'operatively connected to said
display memory for storing a plurality of sets of said
parameter signals, and memory contro1 means for writing
a first st of said plurality of sets of parameter signals
from said display memory into a first block of said
addressable memory in respénse to said sélection.means
removing a first one of said plurality of record media from
said operative position and fo;_writing'a second set of
said plurality of sets of parameter signals into said
display meﬁory from a second block of said addressable
memory in résponse to said selection means piacing a
second one of said plurality of record media in said opera-
tive position. o ,
9. A dictation recording/transcribing machine including
a means for selectively receiving a plurality of record
media at an operative position, dharacterised in that it
comprises selection signal means for,préviding a plurality
of selection signals in responsertorsaid record media at
said bperative position, each of said selection signals
corresponding to one of said record media, a display for
displaying parameters of dictation in response to parameter
signals in a display memory, an addreésable memory opera-
tively connected to said display means for stofing a
plurality of sets'bf said parameter signals, and memory
control means for writing a first set of said plurality of
sets of parameter signals from said display memory into a

first block of said addressable memory in response to

e v e - e e e mae - s ekees . oowr i e e s
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termination of a first one of said selection signals and
for writing a second set of said parameter signals from a
second block of said addressable memory into said display
memory in response to an occurrence of a second one of
said selection signals.
10. A machine according to Claim 9, characterised in that
said addressable memory includes an address bus comprising
at least one address block line responsive to said selec-
tion signals and a plurality of address lines responsive
to an address counter.
11. A dictation recording/transcribing machine including
a means for selectively receiving a plurality of record
media at an operative position, characterised in that it
comprises selection signal means for providing a plurality
of selection signals in response to said record media at
said operative position, each of said selection signals
corresponding to one of said record media, a display for
displaying parameters of dictation in response to para-
meter signals, a plurality of memory blocks for storing a
plurality of sets of said parameter signals, display
control m:ans for operatively connecting a first one of
said plurality of memory blocks to said display in
response to a first one of said selection signals and
alternatively for operatively connecting a second one of
said plurality of memory blocks to a second one of said
selection signals.
12. A machine according to Claim 11, characterised in
that said display includes an input bus for receiving said
parameter signals, in that each of said memory blocks
comprises an output port connected to said input bus
alternately and selectively placeasble in a connected
state and a high impedance state, and in that said output
port of said first one of said plurality of memory blocks
is placed in said connected state and the output ports of

remaining ones of said plurality of memory blocks are
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placed in said high lmpedance state in reponse to said
first one of said selection s;gnals.re o :
13.- A transcription apparatus 1nclud1ng a means for
removably receiving a dlscrete recordlng,medlum at a trans-
cribing position for listening to~dictatioh:recorded on
said recording medidm such that said'recording medium can
be selectively removed ahd returned to said transcribingr
position, characterised in that itVCOmprises'etOrage means
for storing within'said;apparatue a signal correspcndiag,
to thercurrent status of a parameter;bf said dictation,
said storage means being operative to store said signal-
independent ofithe presencerof said recording medium in
said transcribing position, and,diSplay means'responsive
only to the presence of said recording mediumrin said
transcribingrposition,fOr displaying a visual representa-
tion of @id signal. 77 - e
14. A method of recerding dictatioh characterised in that
it comprises the steps of ;;7 7 N o
7 selectively plac1ng any. one of a plurallty of record—
ing media in a recordlng position;

rec ordlng dlctatlon on one of said recordlng media in
said recording position; ) ,

storlng a parameter of dlctatlon recorded on said one
of said recording medla ‘when said one of. sald recordlng
media is removed from sald recordlng posrtlon, “and

dlsplaylng said stored parameter of drctatlon when
said one of said recordlng medla is returned to said
recording position. 7 '
15. A method according to Claim 14, characterised in that

said step of storing said parameter of dictation comprises

storing a signal,correspohding to,Saidréarameterrof dicta-
tion in a storage mediumrassdciated only with said one of
said recording media, and in thatrsaiddstep,of diépkying
said parameter of dictation comprises cOnhecting said

storage medium to'a,visual display'ihrresponse to said one
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of said plurality of recording media returning to said
recording position.
16. A method according to Claim 14, characterised in that
said step of storing said parameter of dictation comprises
storing said parameter of dictation in a first memory when
said one of said recording media is in said recording
position, and storing said parameter of dictation in one of
a plurality of blocks of a second addressable memory, said

block corresponding to said one of said recording media.
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